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If you buy from Software Limited 
you wont be dazzled by a constellation 
of discounts and bargain offers. 

Because you cant discount experi¬ 
ence and good advice. 

However you’ll get a good deal 
more for your money than simply the 
product itself You won’t pay extra for 
the sheer width of our range. As direct 
distributors for all the major publishers, 
it’s probably the most comprehensive in 
the U.K. You won’t pay extra for all the 
individual advice and information our 

experts can 
supply. And you 
won’t pay extra for that 
intangible satisfaction of knowing that 
your hardware’s working at its maxi¬ 
mum potential. We believe this all adds 
up to the best free offer you’ll ever get. 

More to choose from 
The only choice to make 

Telephone 01 833 1173/6 
01833 2601/2 01278 1371/2 
No 2 Alice Owen Technology Centre 
251 Goswell Road, London EC1N 7JQ 

Software 
Limited 

Operating Systems: CP/M 80, CP/M 86, MS DOS & PC DOS 



Everyone can benefit from 
Effective Micro Training 
at Digitus 

T COURSE DATES- 

Effective Use of Your Personal Computer 
Provides a concentrated introduction to personal computer 
hardware, operating systems and peripherals. Reviews the 
popular applications for pay back on your PC. Provides the 
good housekeeping rules for looking afteryour PC. £95. 

Wordprocessing with WordStar* 
A practical workshop course which teaches the basic skills of 
using WordStar, the popular package available on 
microcomputers. £95. 

Better Wordprocessing with WordStar* 
Teaches you to make the most efficient use of WordStar, and to 
use the advanced features including the MailMerge utility. £95. 

Lotus 1-2-3* 
A workshop course on the use of the Lotus 1 -2-3 financial 
package, with advice on the design of worksheets and on 
solving practical problems. £95. 

Information Management with Cardbox* 
and Delta* 
Examines the components of office Information Management 
Systems and provides an overview of the range of currently 
available packages. Practical help with using two popular 
information packages. £95. 

Introduction to Microcomputers 
Provides a basic understanding of microcomputer hardware, 
software and peripherals. Establishes the criteria for selecting 
and using micros. Explains the rudiments of programming. £95. 

Fundamentals of BASIC Programming 
Develops the first principles of BASIC programming so thatyou 
can produce programs on a microcomputer. Gives practical 
hands-on experience of micros. Provides an understanding of 
how computers are instructed to perform elementary tasks. 
2 days. £190. 

Improve Your BASIC 
Reviews the rules of good BASIC programming. Brushes up 
and improves BASIC programming technique, and introduces 
sophisticated methods of file design, data organisation, access 
methods and control. Examines BASIC software tools. 
2 days. £190. 

•registered trademarks of the following: 
MicroPro for WordStar, DataStar, MailMerge, SuperSort; Sorcim for 
Supercalc: Ashton Tate for dBase II; Bell Laboratories for UNIX. 

Building Systems with dBASE II* 
A detailed study of the dBASE II data management system 
covering file design and indexing as well as applications 
system design using the dBASE procedure language, 
concentrating on practical implementation problems. 
3 days. £285. 

Spreadsheeting with SuperCalc 
A workshop course oh the use of the SuperCalc financial 
spreadsheet package, with advice on the design of worksheet, 
and on solving practical problems. £95. 

Introduction to Systems Design 
Ideal follow-up to the BASIC programming course. Helps you 
formulate your problems in computer terms. Provides an 
introduction to the basics of systems design. 3 days. £285. 

UNIX* 
An introduction to the facilities of the UNIX multi-user 
operating system, including the file system, shells and editors, 
and a review of the problems of system management. 
3 days. £345. 

The C Programming Language 
A tutorial on the main features of the C language, with 
extensive practical sessions on a multi-user UNIX system. 
2 days. £230. 

UNIX and C: 5 days. £500. 

Communications 
Introduces the techniques of communicating between micros, 
from micros to peripherals and from micros to mainframes. 
Reviews some popular protocols and products available. £125. 

All course fees are subject to VAT 

Send to, or phone: 
The Training Administrator Digitus Ltd, 
Lading House, 10-14 Bedford Street, 
Covent Garden, London WC2E 9HE 
Telephone: 01-379 6968 Telex: 27950 Ref 3005 

Company:. 

Address . 

Please book places on the following courses □ 

Course. Date. 

'"<bmpanyn-a,nln 

SB 

ie more details □ 

. Places... 

PCWl 



CONCURRENT CP/M 146 
Digital Research fightsforthe 16-bit market 
with this impressive operating system that 
runsCP/M and MS-DOS applications 
simultaneously._ 

ACCOUNTANT 196 
Will this packagetempt small businessesto 
considerthe BBC Micro seriously? 

SHARP PC-5000 152 
Low priced and powerful—the PC-5000 
could be the business portableforyou. 

MINOR MIRACLES WS2000 208 
Acheap and versatile modem for worldwide 
communications access. 

WHICH SPREADSHEET? 
TRAINING PACKAGES 220 
Spreadsheets withouttears? We testthe 
tutorial packages. 

ORIC ATMOS 
Has Atmosthesterlingqualitiesto polish 
Oric'starnished image?_ 

224 
Thetouch screen may be an executive 
stimulant, butitalsohasstaying power. 

AMSTRADCPC464 EXCLUSIVE 170 DATA MASTER 242 
Watch out Sinclair, Acorn and Commodore! 
This new UK micro intendsto be the 
completesolution._ 

Power, flexibility and ease of use—is this the 
database management system for complex 
applications?_ 

FEATURES 
MEMORY MAP CONVERSION 160 WIDESCREEN 186 
A peekat keyboard memory mapsto convert EDITOR 
you rTandy Color Computer prog rams to the WordprocessonaSpectrum?Here'sa 
not quite compatible Dragon._ programtoletyoudoso. 

TEACH YOURSELF 166 MONITORING 194 
ASSEMBLER PROGRESS 
Work wonders with you r micro when you've What is the difference between a TV and a 
mastered assembly language._ monitor,and couldtheSony Profeel bethe 

ideal multi-purposedisplay? 



MICROANIMATION 200 
COMPETITION 
New Pictures: technicolourtechniquesfor 
animation. 

COMPUTER MODERATED 216 
GAMES 
Howto compete with friends in faraway 
places. 

PROGRAM CONVERSION 230 
G raphics and sound on the Oric and Atmos. 

SOFTWARECOPYRIGHT: 232 
BREAKING THE LAW? 
How safe are your prog ramsfrom the 
pirates? Will the courts protectyou or isthe 
lawanass? 

BASICODE 237 
A minimal version of Basic with aspirations 
tobecomeuniversal. 

REGULARS 
NEWSPRINT 126 
NewO/Sgets$1 million, DRdiscovers Virtual 
Mouse, Cumana protests against ads, Sord 
revealsbusinesslapheld..._ 

NUMBERSCOUNT 139 
Solve a Diophantine Equation. 

COMMUNICATIONS 140 
Binders,softwarecopyright,theQL. . .PCW 
readers pontificate. 

YANKEE DOODLES 142 
Disappointing responsetothe IBM PC 
Junior; why software is noton theshelves in 
US bookshops and other news and gossip 
from David AhlintheStates. 

COMPUTERANSWERS 150 
Our recent NewBrain series prompts a spate 
of queries about that machine; and find out 
howto make money writing games. 

BANKS'STATEMENT 158 
Become a software revieweratyourperil. 

TJ'S WORKSHOP 178 
Readers' hints to make moreofyour micro. 

SCREENPLAY 184 
Plug inyourCommodore64, Atari,Spectrum 
orAtmosforsomeaddictivegames._ 

SUBSET 190 
Clever codeforyour assembler prog rams. 

NETWORKS 206 
Thegrowing modem market; startandstop 
bits explained, and the need fora small 
RS232 standard. 

MICROCHESS 212 
Brute force gives way to intuition in Mephisto 
III. 

BIBLIOFILE 214 
The secrets of CP/M and spreadsheets 
revealed?_ 

LEISURE LINES 238 
Take a micro break with a groovy puzzle or 
two. 

SUBSCRIPTIONS 248 
Publisher seeks cash to send you PCW. 

NEWCOMERS 249 
STARTHERE 
Understand computer jargon with oureasy 
guide._ 

DIRECT ACCESS 252 
Includes In Store, Transaction File, ACC and 
CTUK! News, Benchmarktests, and Diary 
Data. 

PROGRAMS 260 
UtilitiesfortheTRS-80, Video Genieand 
Sharp MZ-80K, a Spectrum text editor, 
cassette indexersforthe Oric and BBC Micro 
and gamesfor VIC-20 and PET computers. 

BACK ISSUES 
Catch upon whatyou missed. 

286 

ADVERTISERS'INDEX 
Alphabetical guidetothe ads in PCW. 

375 

CHIPCHAT 
Of undertakers, trawlermen and 
chameleons. 

376 

CROSSWORD 376 
Prizeto be won each month if you can solve 
these computerclues. 



GO 4th WITH 
Ol COMPUTERS! 

THE APRICOT 
STARTUP 
PACKAGE £1495 

monitor £195 extra 

apricot 

WITH WORDSTAR 
The Industry’s most successful word 
processing package. ■ 

AND PRINTER 
Daisy Wheel Printer 
20 CPs fully Wordstar compatible 
with optional Sheetfeeder and 
Tractor. _—i rcsy 

Southampton House, 192-206 York Road, London SW113SA 
TELEX: 8954575CTCLDN 





Microtest Starstick ROM & Joystick Package 

Now available the Starstick ROM and Joystick. This comes in three forms: 

(A) The Starstick ROM and Quickshot I Joystick 
Price 17.95 + VAT = 19.84 

(B) The Starstick ROM and Quickshot II Joystick 
Price 19.25 + VAT = 22.14 

(C) The Starstick ROM and patch lead, choose 
your own Spectrum/Atari style joystick 

Price 15.25 + VAT = 17.54 
Post and Packing £1.00 inc. VAT per item 

_This enables you to plug the Rapid action self centring joysticks unti 
' now only available for the Spectrum/Atari/CBM machines into the 

user port of the BBC. Model A users please note NO ANALOGl 
INTERFACE REQUIRED. 
The software patch provided in the ROM is interrupt driven and 
adds the following commands to your computer. 

jm ★ STICK turn on the STARSTICK ROM 
I fm ★ NSTICK turn off the STARSTICK ROM 

use our I M * SETSTICK set up joystick to users spec. 
—»■ !■ k m ★ ADVAL emmulate standard analogue joystick 

. . 7T f ★ PAUSE define key to Freeze game 
r joystick * NPAUSE turn off ability to freeze game 

t- * "NAME" predefined key protocols set up for 
_ IR9HS software houses programs. 

* HELP KEYS displays currently selected key 
protocols. 

- available from -- 

MICROTEST LTD 
18 Normandy Way, Bodmin, Cornwall PL31 1 EX 

Telephone: 0208 3812 
OR ANY GOOD DEALER 

Large picture shows BBC Computer System and a Quickshot II Joystick. Small inset just a few of the 
ysticks that will work with the patch lead. Screenshot by kind permission of SUPERIOR SOFTWARE 



WHAT RESOLUTION 
FOR ONLY £230. 

Our RGB high resolution colour monitors 
(580 x 470 pixels) sell for £229-95 (excluding VAT)-a 
saving of over £100 compar ed to other leading monitors 
of similar specifications. 

That’s a bargain we guarantee you won’t see from 
any other micro retailer. 

We’ve managed to acquire the sole distribution 
rights enabling us to offer these superb monitors at this 
unbeatable price. 

And just because you’re saving on price doesn’t 
mean you’re sacrificing quality. Here’s what Personal 
Computer News had to say about our monitors. 

“There is no doubt that the JVC range of 

ECM colour monitors is excellent value for 

money... there is no loss in quality of picture after 

long periods... remember as more and more 

resolution is available with new micros, the need 

for a better display will be that much greater.” 

For those who only require medium 
resolution we also have a model (370 x 470 pixels) at 
£479-95 (excluding VAT) which is equally excellent value 
for money. 

Both units have a 14" screen and are suitable for 
the BBC Micro, Spectrum QL, Lynx, Oric, Apple, IBM and 

most other leading micros. 
And naturally there’s a years full guarantee. 
Another one of our commitments is to make 

certain we deliver your monitor by courier within ten 
days of receiving your order. 

You can order by filling in the coupon below and 
posting to: Opus Supplies Ltd., 158 Camberwell Road, 
London SE5 0EE. Or by telephoning 01-7018668 quoting 
your credit card number. Or, of course, you can buy at 
our showroom between 9.00-6.00pm, Monday-Friday 
9.00- 1.30pm, Saturday. 

Now available from John Menzies. 

To: Opus Supplies Ltd., 158 Camberwell Road, London SE5 0EE. I 
Please send me: 

_High Resolution Colour Monitors) at 
£229 95 each (ex..VAT). 

_Medium Resolution Colour Monitors) at 
£179 95 each (ex. VAT). 

_Connection lead(s) at £6.00 each. 

1 understand carriage per monitor will cast an extra £7.00. 
(N.B.AHigh Resolution Monitor including VAT,lead,and carriage 
costs £279-39. A Medium Resolution Monitor including VAT, lead 
and carriage costs £221.89). 

I enclose a cheque for £_Or please debit my credit card 

account with the amount of £-_My Access/Bardaycard 

(please tick) no. is_ 
Please state the make of your computer_ 

Name- 

Address_pcwu 

-Opus. 
Telephone:_ JLOpus Supplies Ltd. 



MWiich PRINTER 
J^What COMPUTER?- 

MicroGeneral the specialists for Printer Selectifinl^^ 
Contact us for our expert advice on all your Interfacing problems 

It's not just a question of plugin and lets go. There are now over 200 different connector 
situations. How do you know that your computer will accept the printer of your choice? We at MicroGeneral 
do not sell boxes off the shelf. As computer engineers we help you to choose and install the right printer for your computer. 

The advice is free and it could save you some embarrassing mistakes - Buy from us for peace of mind. 

I INTERFACES & CABLES AVAILABLE FOR: 
VIC 20 

PET 
SPECTRUM 

ATARI 
BBC 

APPLE 
NEW BRAIN 

ORIC 

DRAGON 
COMMODORE 64 

TANDY 
SHARP i 

OSBORNE 1 
SIRIUS 
SAGE 

and more! 

jllNTER 
JH &ST/ 
HP ALO V§ PRINTER SWITCHES 

from £85 plus VAT. 

MICROLINE LOW COST PRINTERS I CUMANA 
to 25% faster thru-put than nearest rival. 
ir letter quality (92/93/ 84). . 
il printer for business systems. jMNk 
h Res Graphics (92/93/84) 

EPSON RX80T lOOcps E245+VAT 
EPSON RX80F/T lOOcps E285+VAT 
EPSON FX80 160 cps S385+VAT 
EPSON MX100 lOOcps £415+VAT 
EPSON FX100 160 cps E499+VAT 
EPSON LQ100 200 cps £ 11OOH-VAT 

SUM-LINE DISKDRIVES 
Prices include Cable Format, Diskette, Power Supply 

CS100 40 track S/S-£169 H-VAT 
CD400S 40/80 track S/S - 
E448+VAT 
CD800S 40/80 track D/S- 
E488+VAT 
DFS-E85+VAT 
CUMANA FLOPPY DISK MANUAL 
(POST FREE)-£9.00 NO VAT 

BROTHER TYPEWRITER/PRINTER EP44 £220 + VAT. CE60 £410 + VAT. 

icro ■ Always call for the best possible price F*^ 21 Access/Visa 

'eneral (PCW 5 ) Unit 25, Horseshoe Park, PANGB0URNE, READING, RG8 7JW Tel: 073574466 





TASWORD TWO THE WORD PROCESSOR 

64 CHARACTERS PER LINE ON THE SCREEN AND TO PRINTERS! 

MICRODRIVE COMPATIBLE — instructions supplied 

"The number of on-screen prompts, together with the 
excellent manual, make it ideal - even for an absolute 
beginner." 

PERSONAL COMPUTER WORLD September 1983 

“What makes a word processor more or less versatile is its 
control features. Tasword Two offers an impressive selection 
and the tutor program succeeds in demonstrating them 
admirably." 

ELECTRONICS AND COMPUTING November 1983 

TASPRINT 

A must for dot matrix printer owners! Print your program 
output and listings in a choice of five impressive print styles. 
Drives all the printer interfaces listed under Tasword Two and 
all dot matrix printers with bit image graphics capabilities. 
You can also use TASPRINT to print Tasword Two text files. 
TASPRINT gives your output originality and style! Send s.a.e. 
for brochure which includes TASPRINT output. 

£9.90 fully inclusive mail order price 

"Tasword is showing a degree of sophistication that business 
computers took many years to develop." 

WHAT MICRO? October 1983 

TASWORD TWO The Word Processor* 
Your Spectrum becomes a professional word processor 

with TASWORD TWO. TASWORD TWO gives you an amazing 
64 characters per line on your screen. This is ideal for standard 
A4 paper and TASWORD TWO prints your text just as it 
appears on your screen. 

Tasword Two drives the following interfaces: 
Cobra RS232 I/O Port ADS Interface 
Euroelectronics Interface Kempston Interface 
Hilderbay Interface Morex Interface 
Sinclair ZX Interface 1 Tasman Interface 

The same program drives these interfaces. A short easy to fol¬ 
low set of instructions takes you through setting up your Tas¬ 
word Two to drive the interface you have or choose to buy. 
Tasword Two also drives the ZX printer. 

Tasword Two is readily adapted for the microdrives to give 
super-fast saving and loading of both program and text. The 
microdrive instructions are supplied with the Tasword Two 
manual. 

£1390 fully inclusive mail order price. 

TASWORD TWO TUTOR 
TASWORD TWO comes complete with a manual and a 

cassette. The cassette contains your TASWORD TWO and 
TASWORD TWO TUTOR. This teaches you word processing 
using TASWORD TWO. Whether you have serious applications 
or simply want to learn about word processing, TASWORD 
TWO and TASWORD TWO TUTOR make it easy and enjoyable. 

TASWORD TWO £2 Demonstration Cassette 
See for yourself the powerful features of TASWORD TWO. 

Send just £2 for the Tasword Two demonstration cassette. A 
voucher is included which gives you £1 off the price of 
TASWORD TWO. 

All prices include VAT and post and packaging 

* Available from larger branches of Boots 

For further information on all these products send an s.a.e. 
with "Tasman Brochure" written on the flap. 

L 
Send cheque/P.O. or Access number with order. 
Telephone Access orders: Leeds (0532) 438301 

TASWIDE - 64 characters per line! 
A machine code utility program, TASWIDE doubles the 

information that your own programs can display. Make a 
simple change to your print statements and your output 
appears on the screen at 64 characters per line instead of the 
normal 32. Both print sizes can be mixed on the screen. 16K 
and 48K versions supplied on the same cassette. 

£5*50 fully inclusive mail order price 

TASMATH 1 

Mathematics education. Three programs on one cassette: 
TASIMEQ- simultaneous equations 
TASQUAD - quadratic equations 
TAS-TRIG - trigonometry of right angled triangles. 
Available for the 16K and 48K Spectrum and for the BBC 
model B. 

£5.95 fully inclusive mail order price 

TASMAIM PARALLEL PRINTER INTERFACE 

Plug into your Spectrum and drive any printer fitted with the 
Centronics standard parallel interface. Supplied complete 
with ribbon cable and driving software. The cassette includes 
LUST, LPRINT, and text screen copy software for all 
centronics printers. The user changeable interface software 
makes it easy to send control codes to your printer using the 
method so successfully pioneered with Tasword Two. The 
cassette also contains fast machine code high resolution 
screen copy software for Epson, Star, Seikosha, Shinwa, and 
Tandy Colour Graphic (in colour!) printers. Send s.a.e. for 
brochure which includes sample print-outs and a full list of 
printers supported by screen software. Compatible with 
microdrives/ZX Interface 1. 

£45 fully inclusive mail order price 

TASMAN RS232 PRINTER INTERFACE 

Specification and software as above but drives printers 
fitted with the RS232 standard interface. A low cost route to 
printing - especially suitable for use with the Tandy Colour 
Graphic printer and the Brother portable typewriter/printers. 
Supplied complete with cable - please specify whether 4 pin 
DIN or 25 way D plug required. 

£38 fully inclusive mail order price 

TASMAN SOFTWARE 

17 HARTLEY CRESCENT LEEDS LS6 2LL 
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01 -242 2803 

YOUR FRIENDLY DEALER 

164 Grays Inn Road, London WC1 

MACINTOSH & APRICOT XI 
MACINTOSH 
SOFTWARE 

MACPAINT 
MACWRITE 
MACDRAW 
MACTERMINAL 
MS BASIC 
MULTIPLAN 
CHART 
WORD 

ItopsellingI 
SOFTWARE 

LISA 2 from £2600 

BOTH AVAILABLE NOW 

APRICOT XI 
5MB £2695 
10MB £2995 

APRICOT + MONITOR 
+ 20 CPS DAISYWHEEL 
FROM 995 
APRICOT 
+ ex10MB HARD DISK 

+ 20 CPS DAISYWHEEL 
FROM £2995 

Open Access 
Lotus 123 
Supercalc 2/3 £1 
Vision 
TK! Solver 
Multiplan 
0-Man 
R Base 
d Base II 
Context MBA 
Everyman 
Friday 
Word Perfect 
Word & Mouse 
Wordstar 
Multimate 
Superwriter 
Pegasus fi 
Sage 
Exact fi 
Peach Text 
d Graph 
DR Logo 
CPM 86 with GSX 
Concurrent CPM 86 
OZ 
Flight Simulator 
ATI Training Packages 
M Basic 
BBC Basic (Z80) 
C 

‘CIS’ Cobol Compiler 
C Basic 2 
Fortran IV 
MS Pascal for MSDOS 

£450 
£355 

£185/£285 
Call 

MULTI-USER SIRIUS £3995 
LEASE 

£20 
PER WEEK 



BBC MICRO COMPUTER 
BBC Model B. 
Disk Interface. 
Microvetic Monitor. 
Teletext. 
Disk Drive. 
BUSINESS SOFTWARE 
Invoicing 
Order Processing 
Accounts Receivable 
Accounts Payable 
Stock Control 
Purchasing 

£215 View. 
£195 EDUCATIONAL SOFTWARE 

. £159 Algebric . 
Business Games . 

£21 Tree of Knowledge 
£21 Sentence Squenching. 
£21 Word Squenching 
£21 Missing Signs 
£21 Number Balance 
£21 Word Hunt 

£35 Speed and Light . 
£26 Density & Circuit 
£51 Chemical Analysis 

Chemicl Structures 
£8 Jars 
£8 LANGUAGES 

Creative Graphics... 
Graphs & Charts . 
Desk Diary 
GAMES 
Monsters 
Snappers 
Planteoid 
Arcade Action 
Rocket Raid. 
Meteros 
Sliding Block 
Cube Master 

COMMODORE 64 Special Offer £165 
Commodore64... 
CZN Recorder. 
Disk Drive 

Printer 
Printer 1526 
Printer Plotter 
RS232C 

BUSINESS SOFTWARE 
Easy Script. 
Easy Stock. 
Future Finance. 
PROGRAMMING 
Simons Basic. 

Mathematics 1 ... 
Mathematics2... 
Geography. 
History . 

Chemistry. 
CARTRIDGE GAMES 
Radar Rat Race 
Sea Wolf 
Clowns. 

SHARP MZ-700 Special Offer £160 
MZ-700 64 K. 
Cassette Player . 
Printer Colour... 
Printer P5 
Printer Cable 
Joystick 

£160 Word Processing .... 
. .£34 Pascal Language. 
£113 Non-VAT Accounts. 

..£250 Easi-VAT. 
700 Explained (Book)... 
MZ-80A 
MZ-80SFDD Drive. 
Expansion Unit. , 

. £26 Printer P6. 

Printer P4. 
Master Diskette. 
MZ-80AFI Interface... 
PC-1500 
PC-1500 Comp. 
CE-150 Printer. 
4K Ram CE151. 
8K Ram CE155. 
8K Ram Battery. 

CE158 RS232 . 
CE152 Recorder. 
PC-1251 
PC 1251 Computer.. 
CE125 Interface. 
Application Tape. 

HX-20 PORTABLE COMPUTER 
QX10192K Ram.. 
Including 
Peach Text 
Mail List 
PeachCalc 
Epson RX80 Printei 
Spellchecker 

£1999 SOFTWARE 
Sage Accounts . .. 
Telecommunicatir 
Payroll. 
Wordstar. 
Spellstar. 

DATABASE MANAGEMENT 
dBase II. 
Friday. 
Cost Ledger. 
Mail Merge. 
Fortran". 

HX-20 Computer. 
HX-20 MC. 
HX-20 EU16K Ram. 
HX-20 ROM Cartridge... 

Apple lie. 
Disk Drive with Controller. 
Disk Drive. 
Monitor II. 
LANGUAGES 
Pascal. 
Pilot. 
Fortran. 
Logo. 
BUSINESS SOFTWARE 
Multiplan. 

Business Graphics II. 
Quick File lie. 
Wordstar. 

. £199 f Base lie 
£135 Sage Accounts... 

Payroll. 
ACCESSORIES 
Z-80 card 

. .£112 32K Ram Apple II 
,£122 

rd64K ... 

Apple III 256K. 
Monitor 
System Software.I 
Additional Disk III. 
Profile™ 5 Megabyte 
Winchester Disk Drive. 
Profile Interface Kit 
Microsci 572K Disk Drive... 
Apple Business Basic. 
Pascal III. 
Record Processing Services 
Cobol III. 
Script III. 
Pascal Utilities Library. 
Softcard III (CP M). 

Macintosh Computer 
Mac Paint 
Mac Write 
Multiplan 
Accountancy 
Lotus 1-2-3 
Plan (Microsoft) 

HEWLETT PACKARD HP-150 
HP-150 
Integral Printer. 
Graphic Plotter 
15 Mb Drive. 
DATA MANAGEMENT 
Cardbox. 
Delta 

£2995 1-2-3 
WORD PROCESSING 

£1491 Wordstar 
. £2599 Mailmerge 

Memomaker 
£195 GRAPHICS 
£495 Picture Perfect 
£433 ACCOUNTANCY 
£575 Sales Ledger 
£190 Purchase Ledger 

Nominal Ledger 
£5" 7 Invoicing and Sales 

Payroll 
Stock Control. 
Job Costing 
SPREAD SHEETS 
Visicaic 
Multiplan 
Master Planner ... 
Hitachi PC 
128KByte 
11 5 MByte 
SOFTWARE 

Caxton Card board. 
MBS Rescue . 
Wordstar 
Mailmerge 
Multiplan 
Spellstar 
Cobol 
Nucleus Report generator 
MBasic Compiler 

PRINTERS - PLOTTERS & MONITORS 

Silentype II Printer. 
Silentype III Printer. 
Apple Daisy Wheel Printer 
DWPKit forAlle 
DWP Kit for AIM 
Imagewriter DMP" 
Imagewriter Kit for Alle 
Imagewriter Kit for AIM 
Imagewriter Kit for Lisa 
Apple Colour Plotter. 

EpsonFX100 . 
Epson FX80 
Epson ... RX80T 
Epson RX80FT 
CP80 
Apple Printer 
Paper Tiger 445 
Epson LQ1500 
Brother HRI 
Brother HR15. 

£459 Brother HR25 
£325 Juki 6100 ..... 
£229 Silver Reed 
£259 EX500 Parallel . 
£175 EX500 Serial 
£350 EX550 Parallel 
£199 EX44 Typewriter 

£1100 EX43 Typewriter 

tacua 01-9381588 ext 15 demonstration 
IMorlM 1191 Kensington High Street, London W8. SERVICE 

PflMPIITFR Send orders with cheque, VISA or Access to: 
U 1 L-,J TASHACOMPUTERS. 

SYSTEMS Securicor: Add £6 per box. 
u Prices are subject to change without prior notice. 

SUPPORT 

I am interested in 
i Purchasing 
! Leasing l Renting 

Apple lie Apple III 
1 EpsonQX10 □ Epson HX20 

J Hitachi i Printers 
□ Hewlett Packard HP150 

l Olivetti M20 
i Macintosh 



RAMEZ HALABY&CO. 
P.O. BOX: 147, JEDDAH, 
SAUDI ARABIA 
TEL: 660-4212 
TELEX: 402276 AUTORAM SJ 
CABLE: AUTORAM JEDDAH 

ARAB RAM, the ingenious Saudi invention that converts 

your sinmlaur- ZX81 into the First Arabic 

Personal Computer in the world. 

Do not miss this opportunity send your chequi 



DOT MATRIX PRINTERS BBC MICROCOMPUTER SYSTEM BUSINESS SYSTEMS 

DEPT PCW 28/29 BURNT MILL 
HARLOW, ESSEX. CM20 2HU U K. 
Tel. HARLOW (0279) 443521 Telex: 818894 AKHTER G 



Britain’s most successful computer 
recruitment & contract staffing group 
is proud to be associated withthe 

"BRITISH 
MICROCOMPUTING 
AWARDS 19 8 4" 

as sponsor of the_ 
Business Microcomputer Award 1984 

• 01-836 8411 Computer People London, VLI House, 68-69 St Martin's Lane, London WC2N 4JS 
0 01-680 4013 Computer People South, 27 George Street, Croydon CRO1LB 

0021-643 8501 Computer People Midlands, Alpha Tower, Birmingham B1 ITT 

0061-4911666 Computer People North, Sovereign House, Stockport Road, Cheadle, Cheshire SK8 2EA 

0 01-836 8411 Computer People International, VLI House, 68-69 St Martin's Lane, London WC2N 4JS 

0 01-836 8411 CoOperators, VLI House, 68-69 St Martin’s Lane, London WC2N 4JS 

0 021-643 8732 Sales People, Alpha hwec Birmingham Bl ITT 
0 also offices in New York, Kentucky and Los Angeles 

___The Market Leaders 



Tech #P TRACKER j 
THE VERY LATEST IN DUAL 5V4" DISC TECHNOLOGY 

We believe that these drives are easily the best on the market. Their unique, 
purpose made construction drastically reduces size and component count thereby 
cutting cost to a bare minimum. We only supply dual drives since they offer best 
value and flexibility for the serious/professional user. 

Size only 8x15x22cm approx. 

These features speak for themselves: 

★ Low cost 
★ 800k or 1600k formatted capacity in 

double density mode 
★ All British made 
★ Fast 3ms track to track access 
★ 250kbit/s data transfer rate 
★ Low power — 4W standby, 11.5W running 

enables direct use on e.g. BBC B power 
supply 

★ FM/MFM (single/double density) 

NOTE FOR BBC USERS: Watford or Acorn DFS supports single density only and 
therefore utilises half capacity i.e. 400k or 800k. 40/80 track switch is in software. 

TRK1 (c) 80 track S/S 800k £304 
TRK2(c) 80 track D/S 1600k £374 

Optional Extras: 
40/80 40/80 track hardware switch £25 
DPSU Disc power supply £36 

ORDER NOW TO ENSURE QUICK DELIVERY 
Ask about our other products 
Please add 15% VAT and £8 carriage packing insurance to cost of order. 
Official government and educational orders accepted. 

Tech ftP Ltd. 19 RODNEY ROAD CHELTENHAM U.K. Tel 0242 570999 
Electronics & Physical Sciences 

★ Extremely high quality 
★ Full documentation 
★ Formatting and utilities disc for BBC B 
★ All connectors supplied 
★ Personal service from Tech OP for advice 

and backup 
★ 1 year guarantee 
★ Compatible with most computers 

16PCW 



75 KEY FULL STROKE KEYBOARD MEMORY CONSOLE/DATA DRIVE: 

LETTER QUALITY PRINTER: 

MEMORY CONSOLE & DATA DRIVE 

WORD PROCESSOR: 

COMPREHENSIVE INSTRUCTIONS 

Postcode: 

ORDER REQUEST: 

Please send me: □ Adam (add-on package only) .£499 inc VAT 
□ Adam & Colecovision (£499+£99) .£598 inc VAT 

□ I enclose Cheque/P.O. payable to Silica Shop Limited 
□ CREDIT CARD - Please debit my Access/Barclaycard/Visa/Am Ex/Diners Club 

Card Number: . 

To: SILICA SHOP LTD. Dept CA 0584. 1-4 The Mews. Hatherley Road. 
Sidcup, Kent. DAM 4DX Telephone: 01-309 1111 or 01-301 1111 

LITERATURE REQUEST:_ 
□ Please send me your FREE 12 page colour brochure on Colecovision/Adam 
□ I own a . Videogame □ I own a . Computer 

Mr/Mrs/Ms: . Initials: . Surname: .. 

Address: . 

A COMPLETE PACKAGE - ALL THIS FOR £499! 
* 80K’RAM (Exp to 144K) 
* Full Stroke Keyboard «•***■ f~3l 
* 256K Data Storage Unit 
* Daisywheel Printer ' El 
* Built-in Word Processing \mB\ -f* 
* Buck Rogers Arcade Game 
* Colecovision Compatible |—-— - - — I 

ADAM - £499 
I -. ~.;-1 QUITE SIMPLY-VALUE FOR MONEY! 

tl rTTHTHTiffBE 
/sr-rwvvvw.'v»u w Uj’rrrrrrt t1 aiii. 



ALL 
MICROCOMPUTERS 

ARE MADE 
FOR TOMORROW 
BUT WHAT ABOUT 
THE DAY AFTER? 
Microcomputers are here to stay 

And some will stay longer than others 

Like the new People from Olympia 

A'true' 16-bit machine so adaptable it'll be 
around for years to come 

With CP/M-86, MS-DOS and GSX-86 
graphics operating systems, there's a limitless 
range of software it can use. 

Word processing, financial modelling, 
database filing, invoicing, stock control, whatever 
your business there's a package to fit 

And when new software packages become 
available the People will be ready and waiting 

If your business grows, you won't 
outgrow it either 

You can upgrade the memory i 
capacity from 128k bytes to 512k I 
bytes whenever you require 

And a 10 megabyte hard disk r**- 

can be added to i ncrease the mai n 
storage capacity l 

All the components are 
made to the highest / k 

specification Robust and reliable 

For instance, the keyboard and processor 
casings are made of metal, not plastic like 
most (They're more sturdy and offer a more 
solid housing for the sophisticated circuits 
inside.) 

You don't have to worry about mainten¬ 
ance either Our nationwide service network 
is just a phone call away 

Fill in the coupon and well arrange a free 
demonstration 

You'll see how the People can handle your 
business information today and tomorrow 

And we'll show you that tomorrow 
further away than you think. 

O Olympia International 



Look over the Rainbow 
with Microware. 

We offer you: 
• Free 12 months on-site warranty. 
• 4-hour on-site response at modest cost. 
• Computer-based instructions. 
• Free Digital training vouchers. 
• Generous trade-in allowances. 

1 Compare 
OUr prices 

SOFTWARE 

LOTUS 123 
• only £575 
• I fatabase 
• Spreadsheet 
• Graphics > 
PKGASUS Xf| 
• only .£295 each { \ 
• .Sales Ledger \ 
• I ’urchase I .edger \ 
• Nominal Ledger pill 
• Invoicing ledger jfc|; 
• ()rder I ’r< (cessing 
• Stock Control 
• Payroll W 

• Job Costing _. M - —— 

• Ideal for / 
Accountants / 

• Auditman- 
£1500 

• Minuteman-£750 

DECGP 
• Practice and Patient Records 
• Health Service information to FPC 
• Reduces Clerical and 

Professional Workloads 
• Produces repeat prescriptions 
• Analysis of practice data 
• Secure against unauthorised 

access 
• Totally Integrated System 

VARIOUS SELECTION 
• Multiplan 
• TK! Solver 
• Select Wordprocessor 
• WordStar/Mailmerge 
• Wordcraft 
• dBASEII 

THE PROFESSIONALS 
• Full training provided 
• Leasing deals arranged 
• Long or short term rentals 
• Highly competitive quotations 
• Book your demonstration now! 

RAINBOW 100B 
• 128K RAM, Twin 400K Drives 

Amber or Green Monitor 
Keyboard, MS DOS. CPM 80/86 
Self teach disk, Stand and 
Customer Services Package- 
£2767 

RAINBOW 100B+ LA50 PRINTER 
• As above but with LA50-£3276 
RAINBOW 100B + LA100 
PRINTER 
• As above but with LA100-£4017 
RAINBOW 100B + LQPO2 

PRINTER 
^ \ • As above but with 
rWSrSSA. \ LQP02-£4755 

RAINBOW 100 + HARD DISK 
• 128K RAM, Twin 400K Drives 

10 Mbyte Hard Disk, 
Choice of Screens 
Keyboard, CPM 80/86, MS DOS, 
Self teach disk, stand and Customer 
Services Package-£4200 

COLOUR SYSTEMS AVAILABLE 
• Additional cost only £820 

AliCRO 
* RI TSINESS SYSTEMS BUSINESS SYSTEMS 

637 HOLLOWAY ROAD, LONDON N19 5SS 
TELEPHONE 01-263 1124 TELEX 297598 



3 TIME-SAVERS 
CACHE 

MicroCache is a highly intelligent 
disk buffering system (cache) that 

dramatically boosts the 
performance of your 

microcomputer. It is totally 
transparent to the user, 

automatically monitoring your use 
of disks and quickly 'learning' 

what to hold in RAM. In this way 
disk accesses are very substantially 

reduced, saving you time and 
reducing frustration. MicroCache 

is available for most CP/M and 
MSDOS machines including IBM, 
. Sirius, Apricot, DEC, NEC etc. 

PRINTER 
BUFFER 

Also included in MicroCache is a 
printer buffer. Thisenables 
printing to apparently occur 

immediately by 'printing to RAM'. 
Actual output to the printer occurs 

in background mode without 
delaying the user. The RAM used 
by the disk cache is dynamically 
shared with the printer buffer; 
whichever iscausingyou most 

delay automatical ly gets the most 
RAM. Th i s i s a m uch more cost- 

effective way of saving time than 
purchasing expensive add-on 

printer buffer boxes. 

RAM 
DISK 

Silicon Disk istheoriginal 'RAM- 
disk'. It provides you with an extra 
'disk' in RAM which isextremely 

fast and reliable. As with 
MicroCache, the Silicon Disk 
software will operate with any 

RAM that is suitable for your 
machine. 

MicroCache 
(including printer buffer) £195 
Demonstration copy ~ £25 
Silicon Disk £95 

WARNING: ONCE YOU HAVE TRIED THESE PRODUCTS YOU WILL NOT BE HAPPY USING YOUR 

MACHINE WITHOUT THEM. 

26 DANBURY STREET 

LONDON N1 8JU 

ENGLAND 

TEL: 01-226 9092 

TELEX: 24263 TARDISG 

HEWLETT PACKARD 150 
THE TOUCHSCREEN PERSONAL COMPUTER 
When you switch on your HP150 everything is at your finger tips, and can include: 

^ Complete Word Processing 
& Mail Merge and Automatic Addressing 

Memo Composer 
❖ Electronic Card Index 
H* Electronic Spread Sheet Analysis 
^ Database Systems 
❖ Presentation Graphics 
❖ Terminal Emulation and Communications 
❖ Combined Spreadsheet/Data Base/Word 

Processor and Graphs 
❖ Business Accounting 

- Invoicing with Analysis 
- Order Processing 
- Stock Recording/Control 
- Sales Ledger - Purchase Ledger 
- Nominal Ledger - Payroll 
- Balance Sheet and P/L - Job Costing 

Professional Accounting and Time Recording 
- incomplete records 

❖ Garage/Workshop Package 
❖ Restaurant Package 
❖ Travel Agents Package 
❖ Engineering 

- Integrated Accounting & Contract Costing 
- Bill of Quantities & Contract Accounting 

❖ Project Management 
❖ Typing Tutor 
Hs Ideas Processor 
❖ Linear Programming 
❖ Languages 
Hs Telex Software 

Plus many more possibilities from a list that 
grows daily. 

For information/brochures/prices, please telephone: 

See TREVOR BOYCE 0892-44918 

d.j. herriott . ltd. 
TECHNICAL AND COMMERCIAL COMPUTER SYSTEMS 



. More Micro 
for your money 

Dual 320KB flexible drive Z100 now at £2,295* 
Zenith is now offering more storage on its 

Z100 systems at even lower prices. 
Enhancing its reputation for high-quality 

16-bit business micros with full colour 
graphics at low cost. 

Choose from 640KB or 1.28MB 
flexible disk storage systems; or 

11.7MB Winchester with 320KB or 
640KB back-up. Z100 prices now start at 

£1,795* and include a wide range of free 
software options. And the 11.7MB Z100 is at 

the lowest ever price of £3,850*. 
Furthermore, Zenith is renowned worldwide 

for its guaranteed quality. 
Multi-user and networking have never been 

so easy or flexible, thanks to MBOS 
(Multi-user Business Operating 

Software) and ZLAN (Zenith Local 
Area Network). Now up to fourZ29 

terminals can be supported by a hostZlOO 
running MBOS and office automation 

comes a step nearer by using ZLAN for 

local communications between individual 
ZIOOs. And for remote mainframe 
communications IBM 3270 and 3780 
protocols are now available. 
Choose from our selection of free 
software bundles which include Lotus 
1 -2-3, Peachtext 5000, MS-DOS and 
CP/M operating systems and languages. 
And if more software is required choose 
from the extensive range listed in the 
ZenSoft software directory. 
As an extra bonus you’ll find the Zenith 
Z100 compatible with your existing 8-bit 
CP/M software - without costly 
reprogramming. 

To find out more details and the name of 
your local Zenith dealer contact: 
Geoff Stone, Marketing Support Manager, 
Zenith Data Systems, Bristol Road, 
Gloucester GL26EE. Telephone: 
(0452) 29451. Telex: 43421. 

PCW21 



WATSON 

£1250 

THE AMAZING NEW WATSON W40 BUSINESS MICROCOMPUTER 

AMAZING [PRICE! INCLUDES 
4MHZ Z80A PROCESSOR WITH CP/M.64KB RAM AND VIDEO MONITOR 
TWO 500KB DISK DRIVES WITH ALT. OPTION OF I MB FLOPPY DRIVES 
TWO DAYS FREE TRAIN INC AND CONSULTANCY SERVICE 
12 MONTHS WARRANTY WITH INSTANT MACHINE REPLACEMENT 

AMAZING lEXPANSIONI 
UNIQUE BUS-STRUCTURE WITH EXPANSION TO FULL 32-BIT SYSTEM 
MULTI-PROCESSOR EXP. PLUG-IN CARDS : 8086,68000 AND 16032 
64KB/l9ZKb RAM CARDS PLUS RS232 SERIAL AND CENTRONICS PARALLEL CARDS 
10MB AND 20MB WINCHESTER HARD DISKS 

AMAZINGlGROWTHl TO 
FULL MULTI-USER SYSTEM 
GROWTH TO TEN PLUS USER TERMINALS 
COMPLETE MULTI-STATION NETWORK , 
TURBODOS FULLY COMPATIBLE WITH CP/M 

AMAZING I SUPPORT! 
TWO DAYS FREE TRAINING 
FREE USE OF OUR VICTORIA BUSINESS CENTRE 
FREE CONSULTANCY AND ADVISORY SERVICE 
REGULAR TRAINING SEMINARS AKZSZM 

* "BMS"PACKA&E^ATABASE.WDRDPROCESSING.SPREADSHEET ALL-IN-ONEF0R&99 
* ’’TAYLOR MICRO" PRODUCTION CONTROL PACKAGE FOR MANUFACTURERS 
* MASSES AND MASSES OF CP/M SOFTWARE FROM OUR LIBRARY 
*■ CATALOGUE FREELY AVAILABLE ONI APPLICATION 

VICTORIA STREET 

_/TELEPHONE. 

! 01-3520343\ 
01-352 6062 1 

/p/ YA 
«y/ VICTORIA 

(WATSON COMPUTERS LTD.) 
I MICRO ANSWERS BUS1NFSS CENTRE/ 

\70 WILTON ROAD / 
. \ LONDON SWIV IDE/ 



• Ribbon cable to connect one drive to BBC Micro 

• Power cable to power one drive from BBC Micro 

• Switch on rear of case to select 40 or 80 TPI operation when l —^-i 
using FD55Eor FD55F. ___ I 

BBC COMPATIBLE 
ft FLOPPY DISC SYSTEMS 
/AND DRIVES 
.    • CASE to hold two drives (complete with 

blanking panel for use should only one drive 
' \\ be installed). 

ceac 
TdSsew^IcdRIVES- 
SLIM LINE DJX sotpi £1 
SL M*™ S N/A 2 

\ * lnte9ral P°wer supply for two drives. 

\ • Switch on rear of case to select 40 or 80 TPI 
operation when using FD55E or FD55F. 

_ THIS CASE CONTAINS ALL HARDWARE NECESSARY FOR TWO DRIVES 
JUST SELECT ONE OR TWO DRIVES FR0MITH0SE SHOWN BELOW 

IF YOU SELECT JUST ONE NOW, THE SECOND CAN JUST PLUG IN LATER. 
CASES ONLY SOLD WITH DRIVES. 

TO ORDER: ADD CARRIAGE/PACKING/INSURANCE AT £10 (COVERS 
NEXT DAY SECURICOR DELIVERY) THEN V A T AT 15% TO TOTAL 
THE ABOVE PRICES ARE VALID UNTIL END OF APRIL 1984 

=—mTI PRINTER AND 
OnlyjgLJ PLOTTER —MCP 40 

7l • 4 colours 

Qto,?'**? / 1 • Selectable 40 or 80 characters per line 

/e / i • Easy to use—simple software commands 

/ gf • Standard Centronics interface— cables available 
/ W for most micros 

///•Uses4,/2" plain paper <:ALLEX,/ 

• High resolution—over 100 steps/inch 

Gri/ticL 

• Ribbon cable to connect one drive to BBC Micro 

• Power cable to power one drive from BBC Micro 

• Switch on rear of case to select 40 or 80 TPI operation when 
using FD55E or FD55F. 

■FD55sSlES||cDRlVeS. 

SLIM-&«S' Sf «j 
,ale Sided 200K N/A £i! 

HANDBOOK a=====4J 
AND FORMATTING DISC 

DELIVERY . Up to 28 days 
WARRANTY: 90 days 
TERMS: Strictly cheque with 

TO ORDER: ADD CARRIAGE/PACKING/INSURANCE AT £10 (COVERS 
NEXT DAY SECURICOR DELIVERY) THEN VAT AT 15% TO TOTAL 
THE ABOVE PRICES ARE VALID UNTIL END OF APRIL 1984 

BBC COMPATIBLE 
FLOPPY DISC SYSTEMS 

AND DRIVES 
• CASE to hold two drives (complete with 

■j2l\ blanking panel for use should only one drive 
\\ deinstalled). 

\ * lnte9ral power supply for two drives. 

\ • Switch on rear case to select 40 or 80 TPI 
operation when using FD55E or FD55F. 

THIS CASE CONTAINS ALL HARDWARE NECESSARY FOR TWO DRIVES 
JUST SELECT ONE OR TWO DRIVES FR0M1TH0SE SHOWN BELOW. 

IF YOU SELECT JUST ONE NOW, THE SECOND CAN JUST PLUG IN LATER. 
CASES ONLY SOLD WITH DRIVES. a PRINTER AND 
PLOTTER -MCP 40 

colours 

electable 40 or 80 characters per line 

asy to use—simple software commands 

andard Centronics interface— cables available 
r most micros 

Vi" plain paper <:rALLE*3 
Tlution—over 100 steps/inch 

Cri/tie. 
PCW23 



Are You Drowning 
in a Sea of 

Information? 

ZyllMDEX 
can be Your Lifesaver! 

ACS LTD 
Temple House, 
7 High Rd, Finchley 
London N2 

Name__ 

Tel: 883 73C 

Company 

Address_ 

City _ 

Phone ( )_ 

24PCW 



Discount Diskettes 
at HERTZ COMPUTERS 

de/S. Den 
de/D. Den 
ide/D. Den 
de/Q. Den(96tpi) 
ide/Q. Den(96tpi) 

8" DISKETTES 
S. Side/S. Den 
S. Side/D. Den 
D. Side/D. Den 

25.50 27.50 
27.50 33.50 
37.50 39.00 

CUMANA 5 Vi" Disk Drives 

SINGLE UNITS 
# CS100-40 Track S/S 100K 
#CS200-80 Track S/S 200K 
# CS400-80 Track D/S 400K 

TWIN UNITS exc. VAT 
# CD200-2X40 Track S/S 200K 318.00 
# CD400-2X80 Track S/S 400K 446.50 
# CD800-2X80 Track D/S 800K 560.50 

C All products are brand nev 
2 ST ALBANS ROAD, WATFORD HERTS WD2 5QU and guaranteed. 
L: (0923) 35687 I MAIL ORDER ONLY 

POWER SUPPLY UNIT 
MAINSTAY WPC150 £64.00 

(exc. VAT) 12 months guaranti 

Product Qty Price 

[aculab] data buffers 
FROM 16K TO 256K 

Any combination of Parallel or Serial inputs and outputs, capacities 16k, 32k, 64k, 128k and 256k. 
Status indicator led’s for data arriving, data present, buffer full etc. 
Buffer bypass facility for 'quick print’ jobs, buffer repeat facility for multiple copies. 
Output hold facility to temporarily stop printing without destroying data. 
Separately selectable DTR, XON/XOFF, ETX/ACK handshaking, baud rate etc. on serial inputs and outputs. 
Serial input and output selection provides return data channel for KSR printers. 
Use for printer ‘spooling’, protocol conversions, data acquisition, machine monitoring etc._ 

For further information telephone or write to: f 
Parallel in—Parallel out DB3-1 from . £186.00 (excl VAT) fflUUICllJ)[td. 
Parallel in—Serial out DB3-2 from . £197.00 (excl VAT) Unit A, Station Approach, 
Serial in—Parallel out DB3-3 from .£197.00 (excl VAT) Leighton Buzzard, 
Serial in—Serial out DB3-4 from . £203.00 (excl VAT) Beds. LU7 7LY. 
Parallel/Serial in and ou* '- —'— ' - DB3-5 from .£221.00 (excl VAT) 



THE BEST ACCOUNTS PROGRAMME ON THE MARKET 

THE SOFTWARE ‘CFACC’ is rapidly becoming the industry standard - the one others are judged by. Prove this 
by seeing the others first- BUT DON’T COMMIT YOURSELF. 

'CFACC' has been tried and tested the hard way, over the last 4 years, by real customers in a 
real business environment and many modifications have been incorporated as a result of the 
feedback obtained. 

REAL INTEGRATION ’CFACC’ is designed and written as a complete integrated system. It is not a collection of 
individual programmes joined together. Any module, or combination of modules, can be 
fully integrated with any version of “CFACC”. 

COMPATABILITY The data files written by ‘CFACC’ are in a format which can be accessed by other 
programmes such as WordStar. 

THE USER Most people can effectively use ‘CFACC’ after one day’s ‘trial and error’ without even having 
to refer to the comprehensive Users Manual. You only need to enter invoices, payments and 
receipts for ‘CFACC’ to produce everything on the Main Menu. 

THE HARDWARE ‘CFACC’ can be supplied for any 8 BIT or 16 BIT microcomputer with a CP/M, CP/M 86, 
PC-OOS, MS-DOS or Unix operating system and a minimum of 64K RAM. (over 150 
different formats currently available). 

THE PRICE £1,650 for any standard version of ‘CFACC’ 
£1,250 for our special SMALL BUSINESS “CFACC” 
“ADD-ON” modules from £300. 

VERSIONS 

GENERAL TRADER 
MANUFACTURER 
RETAILER 
CAR SALES 
CASH AND CARRY 
SOLICITORS 
ARCHITECTS 
PETROL STATION 

FORECOURTS etc. 

OPTIONAL MODULES 

JOB COSTING 
REPORT GENERATOR 
INDEXED STOCK 
SALES ORDER PROCESSING 
MULTI-CURRENCY 
POINT OF SALE INVOICING 
MULTIPLE DISCOUNTS & 

PLUSSAGES 
MULTI-USER 

26PCW 
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The easy way out 
of the micromaze. 

If all Theseus 
needed to find his way 
out of the maze was a 
ball of thread, why 
hasn't the computer 
industry come up with 
something just as 
simple to navigate 
the micromaze? 

At last it has. 
Ashton-Tate's book 
Through the MicroMaze is as valuable to the 
novice computer user as that ball of thread 
was to Theseus. It takes you right through the 
maze and back out again, arming you with 
the knowledge to protect your business 
against the evil forces of poor software. 

Through the MicroMaze comes with 
FRIDAY!, software that demands no prior 
knowledge of computers. With FRIDAY!, you 
quickly turn your paper files into electronic 
files. It handles Mailing Lists, Invoices, 
Cheques, Sales, Inventory, Reports and just 
about anything that needs to be done. 

With FRIDAY!, understanding is 
immediate. Through the MicroMaze provides 
the first stage in getting a computer to mn 
your day to day activities. FRIDAYfs manual 
takes up the story with a step-by-step tutorial. 
By the time you've worked through that, you 
will be running your own applications. 

First-rate documentation, simple menus 

and masses of help on the screens gives you a 
desktop file management system that is both 
powerful and easy to use. It works with other 
software too - with WORDSTAR, with 1 -2-3 
and, best of all, with dBASE II. So as your 
business grows your investment in computer 
software is protected. 

If ever there was a complete package « 
for the beginner it's. I 

I 

ASHTON -TATE ■ 
Supported by: Ashton-Tate (UK) Limited, 
Cofferidge Close, Stony Stratford, MK11 1BY. 
CALL: 0908 568866 

91 PH award 

! lllLl i1984 
For the best user training manual 



THE UK WORLDBEATER 

4TH GENERATION 
TRANSPORTABLE 

256K, 16-BIT, 2 x 315K 
3V2" DRIVES 

Includes: 
SUPERCALC, SUPER 
PLANNER, MSDOS, 

BASIC, ASYNCCOMMS& 
CP/M-86 

FOR THE BEST, FRIENDLIEST AND MOST PROFESSIONAL DEAL IN CENTRAL LONDON 
Call in ... just 2 minutes from Oxford Circus or phone ... 01-580 5522 

S-E COMPUTING LIMITED 
LONDON BUSINESS CENTRE 
(2nd FLOOR), 77-79 WELLS STREET 
LONDON W1P3RE 

nypUl M I — THE EXECUTIVE’S COMPUTER 

PORTABLE, POWERFUL 
AND PC COMPATIBLE 

256K, 16-BIT 2 X 320K5V4" 
DRIVES 

Includes: 
MS-DOS, BASICA, 

ASSEMBLER, ALADIN, 
CARRY-CASE AND LOTUS 

123 



dBEST. 
dBASE II® is, quite 

simply, the best-selling 
database management 
system made for any 
computer, ever. 

And because it is so 
powerful yet so easy to 
use, it has become the 
standard for managing 
data with a micro¬ 
computer. 

Over 150,000 users. 
So far. 

Doctors and lawyers, accountants and 
salespeople, stockbrokers and students, 
big businesses and small are all managing 
their data better with dBASE II. All over 
the country, around the world, users have 
found that dBASE II is the best solution to 
all their information needs. 

Knowledge is power. 
With dBASE II, you can quickly and 

easily create a full business information 
system that does exactly what you need 
done. A system that will handle today's 
problems yet grow with you. 

All of your data is at your fingertips with 
dBASE II. Using simple English-like 
commands, you add, delete, edit, display, 
print and manipulate your information. 

Once you've decided on what you want 
done, you save the instructions so that 
even your least experienced personnel 
can perform the most complex business 
functions with two words: Do Invoices, 
Do Payroll, Do anything that needs to be 
done. 

A legend in its own time. 
Already, books have been written about 

it Hundreds of independent businesses 
are based on it And other microcomputer 
programs measure themselves against 
dBASE II. 

To see why, visit your nearest computer 
dealer and ask for a demonstration. Then 
take a package home and use it for 30 
days. If it's not everything we said it was, 
return it and get your money back. 

But we think you'll keep it 
Can over 150,000 users be wrong? 
For the name of your nearest dBASE II 

dealer, contact: Ashton-Tate (UK) Limited, 
Cofferidge Close, Stony Stratford 
MK11 1BY. Telephone: 0908 568866 

ASHTON-TATE ■ 
dBASE II is a registered trademark of Ashton Tate. 

A dBASE II User Group has been formed. For further details contact 
User Group Secretariat Caroline Tanner on 0908 568866. 

PCW29 





Integer 

The leading Northern taxation 
software house have available as 

main dealers of 

HITIIIti: 
A most comprehensive range of 

business software and applications 
We can offer: 
• True multi-user systems 
• Networking systems 
• Database management 
• Packages for the majority of businesses 
• Supervision of your installation by chartered 

accountants 
• Software and hardware support of the highest 

quality 
• A professional approach coupled with honest 

judgment 
For further details please contact: 

S. G. BORKIN A.C.A. or 
N. A. HARRIS A.C.A. 

061-798 7619/7307 

UK distributors I[TQC©«L 
INTEGER, 430 Bury New Road, 
Manchester M25 5BD. 
Telephone: 061-798 7307/7619 

C Compilers for CP/M-80 
Software Toolworks C/80 ver 3.0.£50.00 
This highly rated compiler includes assembler, compatible with Macro-80 and 
MAC-80 

.£30.00 
Adds floats and long integers to C/80, includes trig functions. 

Fr.n-r. pins nn 
A fully featured C complier, Macro-80 is included, generates Z80 code, with full 
function library. 

BDSC. 
The popular C compiler with many features. 

...£115.00 

Aztec CM £149.00 
A full C package which includes a relocating assembler and overlay linker and full 
function library. 

Aztec C-86 £179.00 
PC-DOS, MS-DOS and CP/M-86 

From the Software Toolworks 

Autodiff file comparator. .£35.00 

Various games and utilities for the Osborne 1 

All on 8" disk, Epson-QX 10, Sanyo — some on Osborne, DEC Rainbow and 
Kaypro — please enquire for other formats. 

Please send cheque with your order and add £2.00 postage per order and VAT, 

System Science 
54 ENFIELD CLOISTERS, FANSHAW STREET, 

LONDON N1. Tel: 01-739 0540 

• Word processing • Financial models • Budget planning 

• Graphics presentations • Data base file management 

• Accounting • Sales forecasting • Electronic mail 

UNBEATABLE PRICES? TRY US 
Ring today for details on ALL APPLE 

products, including printers and 
software 

SENSATIONAL PRICE REDUCTIONS ON THE NEW 

Order now to ensure delivery 

Micro Compijtkr 
Consultants Ltd 
Ascott House, 227 Elliott Street, 
Tyldesley, Manchester M29 8DG. 
Tel: 0942 892818 

l&m 

SANYO COMPUTERS 
The hardware and the software! 

The fabulous new Sanyo MBC 
550/555 with IBM compatibility, 
128/256K Ram, 16 bit (8088), 
MS-DOS, choice of colour or 
monochrome display. Single 
(550) or dual (555) disc drives. 
Networking facilities are 
available. 

Included with the 550 are MS-DOS, Sanyo Basic and Micro Pro's, famous Wordstar 
and Calcstar. With the 555 you also get mail merge, spellstar, datastar, 
reportstarand supersort 

Call us for details, prices and latest news.' 

Peripherals 

Printers Epson FX80. RX80, RX80F/T, Shinwa CP80, Juki. Star Delta 10. Daisy 
Step,2000 etc. Also, the fabulous new FT-5001 fromKDC. From £199 + VAT. 

Recorder Sanyo DR 101 £39 + £5.85 VAT. Monitors Sanyo and Teco 

NewBrain Computer and Expanded NewBrain system. On special offer. Call us! 

We specialise in NewBrain and Sanyo equipment. Free Delivery (England & Wales) 

Callers by prior arrangement only, please. 
To place your order or for more details. 

Ring us on Stevenage (0438) 812439 <t«i. Access welcome) 

orsendCheque/PO/Accessno to: 

ANGELA ENTERPRISES \ 
4 Ninnings Lane, Rabley Heath, Welwyn. Member 

Herts AL6 9TD. Tel: Stevenage (0438) 812439 Q 



SOUND BOOSTER 
FOR SPECTRUM 

s include VA T/P&P/Carriage 

ZEAL MARKETING LIMITED 
Vanguard Trading Estate. Storforth Lane. 
Chesterfield S40 2TZ. Tel: 0246 208555 

U H&H 
H SOFTWARE tl 

PRESENTS 3 NEWTAPES 
for the 

BBC 32K COMPUTER 
to add to their existing range of games 

and educational software. 

LOONEY LIFT 
A new action packed arcade game with hi-res 
graphics, full colour and sound. Keep your guests 
jumping, operate the lift and watch out for the 
luggage. The alternative is the sack! 

£7.50 

CHEMIPLANT 
Another first? A chemical plant simulation. Avoid 
explosions, spills and other disasters on your way to 
your first million. Plant manual included. Hi-res 
graphics. 

£7.50 

STORY 
Electronic storytelling! 
First make up some scenes using pictures from the 
computer bank or use your own drawing skills. Then 
write your story. Up to 7 screens can be displayed, 
saved and printed. 

£6.50 

To get more information about our new and 
existing software, ask for a catalogue. Please send 

a s.a.e. 

*** Disc versions available: please add £1.50 *** 

Please send orders and cheques/PO to: 

H & H Software, Dept w . 53 Holloway, 
Runcorn, Cheshire WA7 4TJ. Tel: 09285 

65566 



Glow with 
CEEDATA Systems 
From £850to 
I.B.M. Compatibility 

. m 
CEEDATA Hi-Tech Systems feature the ability to 
grow with low cost in mind and supports your 
needs and skills at all times. 

Invest in our system and be sure that 
Improvement does not mean Replacement. 

All our computers are fully upgradeable from the 
basic model right through to full networking and 
I.B.M. compatibility. 

Each computer comes complete with 1 year's 
“On-Site” guarantee. 

Manufactured by CEEDATA Ltd in the U.K. 

Our “K2” keyboard with user-friendly function 
keys (processor in the keyboard as well) will 
show you how to find your way round all sorts of 
home and business packages. 

We have many configurations to suit individual 
needs and your dealer will be 
help you to more 
our up-gradeable 

interesting pieces of software that you will find very easy 
to operate using the CEEDATA micro, and K2 keyboard. 
Wordstar" Infostar* Mailmerge" Rescue* 
Spelstar" Calcstar" Multiplan**" Electronic Thesaurus'^ 
Supercalct Cardboxttt Datastar* Retrieve"* 
Dbaselltttt lankeys*** Mailman" ATI** 

Plus over 15,000 other packages. 

SPECIFICATION OPTIONS: 

0 0 
El&wmMWM 
aoraao 

Hi! 

Featured Software are Registered Trade Marks of : 
* Micropro. ttt Caxtons. | 
*• Standard Micro Systems, ft ft AshtonTate. 
••• Derwent Data Systems Ltd. * Qudos. \ 
**** Microsoft. ** American Trading International, 
f Sorcims. *** tansyst Software Ltd. 
ft Dietronic. , 

Ask your computer dealer about our range or telephone/write to: 
The Sales Manager. CEEDATA Ltd., Glebe House. Armfield Close. East Molesey. Surrey. (01.941.4889). 

IDEALER ENQUIRIES WELCOMEPI. 

PLEASE STATE: NAME: 
COMPANY:_ 
ADDRESS:_ 



OUR CONTRIBUTION 
TO THE APPLE SCENE 

ICARPS 

Iramcards 

- with free software. 

U-RAM32 + 
versatile 32K card 

fcp^'tincludes DOS mover, 
VVE and VRD). 

250.00 

U-RAM64 heand 
U-RAM128tebig value, big 
memory cards including free 
DOS mover, disc emulation 
(VRD) and Visicalc expand 
software. (VVE). 

64K 2180.00 
128K 2275.00 

VVE80 I le Visicalc 
expand software for 

the lie 80 column board 
and our U-RAM64 or U-RAM 
128. 230.00 

INTERFACES 

U-PRINT 16+ e 
Serial, Centronics, buffer and 
graphics printer. 299.00 

U-PRINT 64' e 
version with 64K 

buffer. 2199.00 

U-PRINTCAB Centronics 
cable for U-PRINT. 215.00 

U-S232+e.,,; serial interface. 
275.00 

U-PORT+e 1118 serial interface 
on one card. 2195.00 

U-A/D+ein 8/16 
channel, 12 bit A/D, 

software controlled gain, 
32 digital I/O channel and 

timer! 2350.00 

U-DT+e "'digital I/O and timer 
card. 2105.00 

U-CENT+e,H 
Centronics interface.£59.00 

A 

STRUCTURED 
BASIC e 
The package that adds 
structured BASIC commands 
to Applesoft. 
It allows structured 
programming without the 
complexities and fussiness of 
PASCAL. 290.00 
‘Worth every cent, those that use 
it will find it a much more significant 
development in the Apple orchard 
than Apple lie... ’ 
Personal Computer World 
‘the ov\\y package Vve seen this 
year Vd buy for my own coWeetion.’ 
Personal Computer News. 

U-NET e 
The most sophisticated, 
powerful and easy to use 
network system for the Apple 
II + or 11 e. Up to 29 users share 
up to six disc drives, one or two 
printers and a clock. Distance 
from host to satellite 100m with 
longer distances possible via 
modems. Detailed information 
on request. 
Also available for BBC micro- 

PERSPECTIVE 

DRAWING 
New software 230.00 

U-Microcomputers Ltd 
Winstanley Industrial Estate, 
Long Lane, Warrington, 
Cheshire WA28PR 
Telephone 0925 54117 
Telex 629279 UMICROG 

USA Subsidiary- 
U-Microcomputers Inc., 
300 Broad Street, Stamford, 
Connecticut 06901, USA. 
Telephone 203 359 4236 
Telex 4995877 UMINC 

CARDS 
Interfaces continued — 

U-4 DISC te 
disc controller (4 drives). £85.00 

ENHANCEMENTS 

U-Z801 e processor 
card for CP/M. 

£95.00 

U-TERM1 80 col. display. 
2150.00 

U-M68000 1 e 32 bit 68000 
processor card. 2469.00 

U-CCT 'e 
clock, calendar, and 

timer for DOS or 
PASCAL. £99.00 

U-TALK*e speech 
synthesis. C4000 

AIDS 

U-EXT+e in slot extender. 
29.50 

U-PROT'e I" prototype 
card. 212.00 

U-NSCRUMP/2 e f" 
software protection 

card. i 
Down to £10.00 ! 

MOTHERBOARD 
The U-COM2 is a fully 
compatible 8 slot, 64K RAM 
motherboard selling in 
increasing quantities to OEM's 
and System builders. 
Big quantity discounts! 

Calling OEM’s - now a range 
of cases, keyboards and psu’s 
available. Special prices on our 
other products purchased with 
U-COM2’s. 

Prices exclude VAT and delivery. 
112 months warranty with all items. 

I KEY 

I +• compatible with 11+ 

% compatible with lie 

III Apple III version avail 
able with SOS driver. 
Price on request 

U-NET is a trade mark ot U-Microcomputers Ltd. 
Apple is a trade mark ot Apple Computer Inc. 

ORDER FROM YOUR DEALER NOW! 
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Communications^ 
After many years of typing letters and placing them in the box 
(below left), some people will be surprised to learn that the smart, 
black box (right) will help them to perform the same function, 
quickly and economically, and do much more. 

May we suggest that you use the old-fashioned method (perhaps 
for the last time) in order to discover today’s alternative. 

ELECTRONIC MAIL • PRESTEL 
• BULLETIN BOARD • TELECOM GOLD 
• COMPANY DATA BASES • MICRONET 
800 • TELESOFTWARE & MICRO TO 
MICRO CHAT. 

Today’s fast-moving business environment 
demands instant communication. Tanadata's 
smart modem and data communications 
terminals will help you take advantage of 
all the latest developments in the communi¬ 
cations field. Special terminal and Prestel 
Software is available for a number of Micros 
to drive the smart modem range—and some 
have downloader software also! BBC, 
APPLE, COMMODORES, IBM PC, and soon 
CP/M MICROS. 
For more information fill in the coupon or 
clip your letterhead to this ad. 

Tandata 
Tandata Marketing Limited, 

Albert Road North, Malvern, Worcs. WR14 2TL 
_ Telex: 337617 Prestel *799 # Telecom Gold: TAN 001 

Tandata Marketing Limited, Albert Road North, Malvern, Worcs. WR14 2TL 
A subsidiary of Tandata Holdings Pic Telex: 337617 Prestel * 799 # Telecom Gold: TAN 001 

Company . 

Address ... 

★★★★★★★★★★★★ 

Immediate export quotes available ■ Maintenance or insurance available oi 

Ifo J ★★★★★★★★★★★★ 

L PRICES ARE EXCLUSIVE OF V.A.T. 

BROTHER HR1 .449.00 
BROTHER HR 15.345.00 
TRACTOR . 6500 
SHEETFEEDER.190.00 
KEYBOARD.140 00 
BROTHER HR25.555.00 
DAISY STEP 2000 (20cps) .246.00 
DIABLO 620 (RO) 675.00 
DIABLO 630 (API).1320.00 
DIABLO 630 TRACTOR 149.00 
JUKI 6100 .335.00 
IRACTOR. 89 00 
SHEETFEEDER.199 00 
QUME 11/40 (RO).1190.00 
QUME 11/55 (RO) .1375.00 
QUME 9/45 (RO) 1590.00 
QUME 9/55 (RO).1940.00 
RICOH RP 1300 (P or S).899 00 
RICOH FLOWRITER 1300 999.00 
RICOH RP 1600 (P or S).1239.00 
RICOH FLOWRITER 1600 1299.00 
ALL OTHER PRINTERS AVAILABLE: 
FUJITSU, NEC, OLYMPIA,TEC, UCHIDA, 
SILVER REED, SMITH CORONA, OLIVETTI. 

•111”™T■ lid- f — 

ANADEX DP 9000. 
ANADEX DP 9620 
ANADEX 9725 (Colour) 
COMMODORE MTS 801 
EPSON RX80T 

799.00 
. . 949.00 

1099.00 
.175.00 

EPSON RX80F/T.240.00 
EPSON FX80.325.00 
EPSON MS 100F/T III.370.00 
EPSON FX100F/T.425.00 
HERMES 612C (inc. Tractor) 1650.00 
OTHERS AVAILABLE 
MANNESMANN TALLY MT 80 .200.00 
MANNESMANN TALLY MT 160.399.00 
MANNESMANN TALLY MT 180.599.00 
OKI MICROLINE 80A. 199 00 
OKI MICROLINE 82A 259.00 
OKI MICROLINE 83A.399.00 
OKI MICROLINE 84(P).635.00 
OKI MICROLINE 84(S).709.00 
OKI MICROLINE 92(P) 399.00 
OKI MICROLINE 92(S).449.00 
OKI MICROLINE 93(P).499.00 
OKI MICROLINE 93(S) 549 00 
OKI MICROLINE 2350(P).1449.00 
OKI MICROLINE 2350(S) 1499.00 
OKI MICROLINE 2410(P).1549 00 
OKI MICROLINE 2410(S).1599 00 
RADIX 10(NLQ).449 00 
RADIX 15(NLQ).549.00 
SEIKOSHA GP100A.179.00 
SEIKOSHA GP100VC 175.00 

SEIKOSHA GP250X.215.00 
SEIKOSHA GP700A (Colour) 369 00 
SHINWA CP80F/T 185 00 
SHINWA 40 (Colour) 119.00 
STAR GEMIN110X 209 00 
STAR GEMINI 15X 309 00 
STAR DELTA 10.319.00 
STAR DELTA 15.425 00 
TEC 1550(P) .469 00 
TEC 1550(S) .499.00 
MANY OTHERS AVAILABLE: 
DRE-NEWBURY, I.D.S. MICROPRISM, 
RITEMAN, TEXAS, TOSHIBA. 

APRICOT 256K 1X315K D/D+MON.1400.00 
APRICOT 256K 2X315K D/D+MON.1550.00 
COMMODORE VIC 20.78.25 
COMMODORE VIC 20 STARTER PACK... 108.69 
COMMODORE 64. 152.17 
EPSON QX10 1649.00 
ORIC ATMOS 48K 145 00 
SINCLAIR ZX81 33.00 
SINCLAIR ZX81 16K.53.00 
SINCLAIR SPECTRUM 16K 80.00 
SINCLAIR SPECTRUM 48K 100.00 
SIRIUS T 128K 1 2MB 1650 00 
SIRIUS T 256K 2.4MB.2150 00 
SIRIUS T256K 1.2+10 6MB 2950.00 
TELEVIDEO 1605.2245 00 
TELEVIDEO TS802 .2875 00 
TELEVIDEO TS800A .1075.00 
MANY OTHERS AVAILABLE. 

2nd Floor, Spa House, TWI ■ OI ■ Q/l ~7 ■ Q ECO Telex: WOWICO 
Wimbledon, London SW19 4JS 

★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★ 
PCW35 

if *
 * *

 * *
 * i

f *
 * *

 * *
 * *

 * *
 * *

 * *
 * i

f * 
* *

 * *
 * *

 * *
 if 



A THOROUGHBRED 
AN ELEGANT BODY WITH EXCELLENT REFLEXES 

36PCW 



Learning is fun with Ollie Octopus 
Top quality 
educational 
software 

Widely used in 
schools 

Ideal for 4-8 year 
olds 

BBC Model B 
and 16K/48K ZX 
Spectrum 

FREE badge with 
every program 

* 
Amazing Ollie 

Ollie Octopus’ 
Sketchpad. Drawing 
tablet to stimulate 
children’s creative 
abilities, 8 colours. 8 
directions of movement. 
Build triangles, squares 
and circles to enlarge, 
reduce and shade in. 
With simple On-Screen 
instructions. 

Amazing Ollie. 
Entertaining program to 
improve numerical skills 
and hand-eye co¬ 
ordination. Move Ollie 
Octopus through maze 
to catch fish, with 
options for basic 
recognition and counting 
of numbers, addition and 
“Beat-the-Clock!” 

_# 
Ollie Octopus’ 

Sketchpad 

storm 

Available from selected branches of Boots, and all Storm Software, 
flTflvVVI leading computer shops. Trade availability from Winchester House, 

I III 111 Websters Software Directory. In case of difficulties, Sherborne, Dorset. 
wP 11^ Pill order direct, at £6.95+40p P&P (inc. VAT), from: 0935 813528 

MORE MONITOR 
FOR THE MONEY 
DOUBLEMODE RGB CQ7 -75 
MONITOR 20" 22", 26" 3C 7/ each 

Carriage £7.00 including free lead to suit 
BBC or Electron_ 

The Doublemode RGB colour monitor 
cuts the cost of computer hardware to 
the BBC and Electron user. A top 
quality re-cycled TV. originally 
developed for educational use, factory 
reconditioned and tested to BSI 
standards, including mains isolating 
transformer with 5 year guarantee. 

3 MONTH 
FULL REPLACEMENT GUARANTEE 
Educational and computer club discounts 
available. Trade enquiries welcome. 
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Digital Research introduces the complete graphics art studio 
for desktop computers. Featuring our remarkable family of three 
presentation graphics applications. 

Digital Research DR Draw;™ which runs on the IBM® PC and 
compatibles, does for visuals what word processors do for text. 
Using a mouse or keyboard, you draw by menu. Create organization 
charts and illustrations. Move, copy scale, restyle and store. Even 
print or plot. 

Digital Research DR Graph™ lets you compose graphs, charts 
or text and transform them from a spreadsheet. Then convert to 
paper or acetate with printers like the Diablo InkJet Color Printer.™ 

Or make stunning slide presentations with tire Polaroid Palette!" 
For sophisticated graphics there’s Digital Research Access 10™ 

It lets you re-create, print or plot by tapping into a mainframe. 



No matter how demanding your business graphics needs, 
Digital Research can help. Easily and economically It’s all in our 
family of compatible software for a wide range of computers. 

To find out how we can work for you call your nearest 
Digital Research distributor: 

SOFTWARE. No 2 Alice Owen Technology Centre, 251 Goswell Road, London EC1N 7JQ Tel: (01) 8331173 

TAMSYS. Pilgrim House, 2-6 William Street, Windsor, Berks. Tel: (075 35) 56747 

XITAN SYSTEMS. 27 Salisbury Road, Totton, Southampton, Hants. Tel: (0703) 871211 



/ 'P/us fu// ^upporti/ig progK2>y£. / 

This new and sensational pro( 

breathless as you master the art o 

to think fast as you battle with the 

be unnerving as you try out your new-found skills on increasingly 

difficult manoeuvres. 

Aviator is an exciting flight simulator which puts you in the pilot’s seat, 

your wings as you explore a 3-D graphical world and score points by successfully 

under a bridge and between skyscrapers. Then meet your ultimate challenge - you 

must save Acornsville from the advancing enemy. £14.95 cassette. £17.65 disc. 

Starship Command: 
Are your reactions quick enough to fight off invad¬ 

ing enemy spaceships? Will your performance report 
to the Star Fleet Admirals be good enough for them to 
warrant you another craft? 

As Captain of a battle starship, only you and your 
skill can answer those questions. £9.95 cassette. 
£11.50 disc. 

Free Fall: 
You’ve been attacked in outer space. All your crew 

members are dead after the Alphoids injected the air 
supply to the space station with cyanide. 

You managed to get your space suit on in time, now 
defend the vital computer tapes from the Alphoids. 

But, be quick, you’ve only a limited amount of air. 
£9.95 cassette. £11.50 disc. 

JCB Digger: 
Get the Meanies before they get you! Dig holes for 

them to fall in, then fill them. Or scoop them up in 
your shovel and dump them in the sea. 

The Meanies will become meaner and harder to 
destroy as your skill develops, testing you even further. 
£9.95 cassette. £11.50 disc. 

Disc versions are available in the new dual 40/80 track 
format. These and many more Acornsoft BBC Model B programs 
are available from your local Acorn stockist. 

Alternatively, you can order programs by sending a cheque or 
credit card details to Acornsoft at the address below. Credit card 
holders can also order by telephoning ‘2? 0933-79300. Ring the 
same number for a free Acornsoft catalogue and Aviator poster. 

Acornsoft, c/o Vector Marketing, Denington Estate, 
Wellingborough, Northants NN8 2RL. 



Free software,only £225. 
If you own a BBC Micro, you can 

now download, store and run programs 
(transmitted free of charge via Ceefax) 
with the new Teletext Adaptor, priced 
£225 inc.VAT. 

These programs make up the BBC 
Telesoftware Service (which is intended to 
become a computer software broadcasting 
channel) and although primarily educat¬ 
ional, they will soon develop 
into general interest and 
business areas. 

And, as they will 
change every two weeks, 
you’ll soon be able to build 
up a vast bank of top qual¬ 
ity software without ever 
having to put your hand in 
your pocket. 

But that’s not all 
the adaptor has to offer. 
It also enables you to 
gain access to the 
normal teletext store 
of data.This is differ¬ 
ent to simply having 
a teletext TV 
because it means 

this data can now be transferred to 
memory and manipulated in any way you 
wish (making graphs or bar charts for 
instance). 

It’s yet another development in our 
programme to help you fully realise your 
BBC Micro’s potential. 

If you’re a credit card holder you 
can order the Teletext Adaptor by ringing 

01-200 0200 at any time or 
0933-79300 during office 
hours. 

(You can also find 
out the address of your 
local BBC Micro dealer by 
calling the same numbers.) 

Alternatively, you 
can order it by sending off 
the coupon below. 

Technical Specifications 

Access to Teletext and Telesoftware Services broadcast on 

U.H.F. channels E21 to E69. 

Speed of max. data capture rate approx. 128k baud. 

(8 lines of Teletext per frame.) 

Height 70mm. Width 210mm. Depth 350mm. Weight 2kg. 

Colour: BBC Computer cream. 

Construction: Moulded top and bottom to match BBC 

computer profile. ABS injection moulded plastic. 

Controls: Four tuning potentiometers on rear panel. 

Mains on/off switch on rear panel. 

Power in 240v, 50Hz, 15w. 

Operating Temperature: 10° to 35°C. 

Designed and manufactured to comply with BS415 Class 1 

standard. 

To: BBC Microcomputers, c/o Vector Marketing, 

Denington Estate, Wellingborough, Northants NN8 2RL. 

Please send me_BBC Teletext Adaptors at £225 

each, inc. VAT and delivery. I enclose PO/cheque payable to 

Readers A/C, Acorn Computers Ltd, or charge my credit card. 

Card Number_ 
Amex/Diners/Visa/Access (Delete) 

Name_ 

Address_ 

_Postcode_ 

The BBC Microcomputer System. 
Designed, produced and distributed by Acorn Computers Limited. 



Serious Decisions 
NffdTI-if.Si ipport 

OfOur8o Columns 

Most serious users of 
micro computers require 
the facility to display in 80 
columns, especially for word 
processing. Try this on most 
monitors and the result will 
be a frustratingly fuzzy image. 

The Microvitec CUB 653 
gives the user not only 
glowing colour, but also pin- 
sharp-images, thanks to a 
medium resolution screen 
653 pixels wide by 585 high, 
plus a selective transmission 

panel giving super-high 
contrast. These features 
make this model from the 
CUB range of monitors 
the perfect partner for 
the high resolutions 
generated by BBC B, 
SINCLAIR Q.L., I.B.M., 

cub 
COLOUR DISPLAYS 

ELECTRON, ORIC, APPLE II 
and He, and many others. 

So if you wish to sharpen 
your image, whether in the 
office or at home, decide 
Microvitec: 

Remember-the highest 
quality doesn't have to 
mean the highest cost. 

Call at your local dealer 
or contact us direct and we’II 
send you full details with a 
pleasant surprise - our 
price list. 

Microvitec Ltd., Futures Way, Bolling Road, Bradford BD4 7TU. Tel: (0274) 390011. Telex: 517717. 

Microvitec Monitors are available from computer dealers, selected branches of W. H. Smith, |ohn Lewis Partnership, Lasky’s and other leading retailers. 



I 
Emmanuel St. 

The new 
IBM PC Centre 
for Cambridge 

we know computers 

Business & ■■■■■■■■ Home & A 
Professional |||||||| Educational 

Cambridge Computer Store 
I &4 Emmanuel Street, Cambridge 

4 
Emmanuel St. 

Our new Personal 
Computer Centre 

specializing in 
the BBC Micro 

with complete support 

we know computers 

Business & ■■■■■■■■ Home & 
Professional Educational. 

Cambridge Computer Store 
f&4 Emmanuel Street, Cambridge 

ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT 

ELBUG Fa°cRoTrHnE ELECTRON 
IF YOU HAVE AN ACORN ELECTRON OR ARE THINKING OF BUYING 

ONE THEN YOU SHOULD JOIN THE ELECTRON USER GROUP. 
ine ELBUG each year. ELBUG is devoted EXCLUSIVELY to the ELECTRON 

i, Hints, Tips, Programming ideas, Major articles, plus Regular program MICRO. 

ELBUG, Ltd., publishers of BEEBUG, the magazine of the National User 
the BBC Micro. BEEBUG now has some 20,000 members, and has achieved a high reputation both in 
try and abroad. Acorn and the BBC have both taken out multiple memberships, for example, and our 
-e now syndicated in Australia. (For further details of BEEBUG, see separate advertisement elsewhere in 

lompanion for users of the BBC micro will be applied to ELBUG. 
iribing to ELBUG yt 
s for other computer 
benefits of membersl 

Men a growl t special pric 
ooks, with savings of up to 25%. 

SPECIAL OFFER 
SUBSCRIBE NOW, AND GET A FREE INTRODUCTORY CASSETTE CONTAINING 8 TESTED 

PROGRAMS FOR THE ELECTRON. 
SPACE CITY Defeat the invading Aliens with your laser, and save the city. 
3D NOUGHTS AND CROSSES Pit your wits against the ELECTRON on a 4x4x4 board. 
RACER Guide your racing car to victory, avoiding other cars and obstacles on the track. 
3D MAZE In this challenging game, you must escape from the maze — The screen displays a 3D view from inside the 

PATCHWORK A multicoloured display of continuously changing patterns. 
KEY SET ROUTINE A program to set up the user function keys. 
MEMORY DISPLAY An efficiently written utility to diplay the contents of memory (ROM and RAM). 
CHARACTER DEFINER Define individual graphics characters with this useful utility for use in your own programs. 

ELBUG-DEPT 6 PO BOX 109, HIGH WYCOMBE, BUCKS. HP11 2TD 
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It could be so 
much simpler. 

Training for Lotus 1-2-3™ 
Training for dB ASEII 

2-day workshops run weekly. 

NATIONAL TRAINING SYSTEMS 
9a Ulster Terrace, London NW1 4PJ 
Telephone 01-935 4555 

Lotus 1-2-3 is a trademark of Lotus Development Corporation. 

44PCW 



The COMPLETE solution to your POWER SUPPLY problems with the POWER I 
: BANK . . . “BLACK OUTS’’ will not affect the operation of your computer system. 

Micro Systems, Networks, Hard Disks, Printers, Data Transmissions etc. 

11| 'Output derived constantly from self contained sealed for life 'Much more than a “spike and surge” suppressor. ; 
batteries. 'Far superior to a voltage stabilizer. iM 

$; 'Sine wave shaped output — voltage and frequency closely 'Overload and short circuit (output) indication and protection. 

m 
regulated. 

'Genuine "NO-BREAK” unit with continuous output rating of 
500-250 &120VA. 

'Bench or rack mounting (500VA). 
'Battery level monitored — mains on — mains off indication. 

Manufactured by:- POWER TESTING (SALES) LTD, 23 Tallon Road, Hutton, Brentwood, Essex CM13 1TE 
Tel: 0277 233188. Telex: 24224MON Ref. 586 

NOW also 
available 
packaged 
with 
Contact your dealer 

dBASE 

CLIP — Compressed Library Interchange Program 

CP/M CP/M-86 MS DOS MS DOS 2 0 £95.00 
• Backs up a Winchester 

on to floppies. 
• Compresses text or data to 

less than half size. 
• Large files can span multiple 

discs. 
• Selective backup or retrieval, c 

inclusive or exclusive basis. 

CLIP has no equal in reputation, 
convenience, power or economy. 
CLIP comes standard with the CIFER 
Business Management System, and 
with all Winchester systems supplied 
by COLT and RML 

o KEELE CODES LTD 
University of Keele, Keele, 

Access accepted 

CLIP offers effortless backup. 

You can create new commands using a 
menu procedure, and give each command 
a name, for later use. To repeat that 
command, the name alone is sufficient. 

With CLIP’S powers of selection and 
compression, the user can expect a 
four-to-one saving over global copying, 
with no effort except to feed discs on cue. 

Or, CLIP can select just the new/updated 
files and reduce the backup load still 
further. 

All prices excl. VAT, post free in U.K. 
Most popular disc formats from stock. 

Staffordshire, U.K. Tel: [0782] 629221 Telex: 36113 

dBASE II is a trademark of ASHTONTATE 

PCW45 



46PCW 



VC^ ith the vast amount of software 
running in so many widely differing 
fields, the Comart Communicator has 
already proved itself ideal for both 
software and hardware OEM’s. 

You’ll find it at work ensuring that 
the field doctor in Kenya has the right 
medicines on board; the multiple caterer 
never runs out of buns and burgers and 
the dairy herd receives a balanced feed to 
achieve optimum milk yields. It’s also 
doing jobs in a host of other areas — 
you’ll find a few other examples at the 
foot of this page. 

The most impressive thing about 
the Comart Communicator is it’s sheer 
adaptability. Modular in concept, it can 
be expanded both inside and out. In 
under three years it has become a 
complete family of compatible, fully 
expandable microcomputer systems with 
a range of no less than 20 models — 
including single-user, multi-user and 
multi-Drocessine svstems. There’s a 

memory plus cartridge tape and 8" 
diskette sub systems. 

The Comart Communicator can 
support the widest possible range of 
operating systems including 8 & 16 bit 
versions of CP/M, MP/M, MS -DOS, 
CP/NOS, CP/NET and BOS together with 
IBM and ICL mainframe communication 
protocols. 

Because every model can be readily 
configured, the Communicator affords a 
greater flexibility in the final choice of 
system, making it suitable for a multitude 
of specialist applications. And by making 
use of industry standard S100 Boards, 
existing and future models can be 
enhanced and upgraded to take account 
of new applications. 

Such flexibility ensures that the 
Comart Communicator is unlikely to 
become obsolete. So software based on 
the Communicator can be planned with 
the certainty that the hardware will be 

The Communicator is renowi _ 
it’s rugged reliability making it ideal for 
stressful environments. It’s backed by a - 
12-month warranty and Comart have also 
met the stringent CCTA requirements. 
Also working for you are the resources and ; 
reputation of Comart as a major force in 
UK microcomputer development, with 
their innovative R & D team plus the 
support and back up of a speedy 
nationwide service organisation. And of 
course dealing with a British 
manufacturer you have direct access to 
our product support specialists for 
technical assistance. 

What’s more, you’ll find the price 
of a Communicator very competitive. So 
if you’re a system builder, OEM, di 
software house or an end user looking for 
a solution for a specialist application, 
post the coupon for further details. 



“ Leaves the Atari, Dr 
and Lym 

Choosing a home computer is a bit like 
playing a video game. The more you play the 
better you get. So you'd expect people who 
spend their working life choosing computers 
to be pretty good at the game. Quick to shoot 
down a fault. Pleased when they find an 
improvement. 

"Every home computer coming on the 
market tends to be hailed as revolutionary. 
For once this really has to be true with the 
Spectravideo SV 318." 

"The first cheap, high performance 
computer..." 

Recently Which Micro? and What Micro? 
tested the Spectravideo SV 318. Here's what 
they had to say: 

"Double precision numbers... are ideal 
for companies with turnovers under 
£999,999,999,999.99." 

Spectravideo SV 318: Memory - 32K ROM expandable to 96K, 32K RAM expandable to 144K: Keyboard - calculator type, 71 keys, 
lOfunction keys, builtinjoystick/cursorcontrol: Graphics-16 colou rs, 256 x 192 high resolution graphics, 32sprites: Sound-3 channels, 
8 octaves perchannel: CP/ M* compatibility- over3000 existing software packages: Storage- cassettedrive,256Kdiscdrivecapacity: 
Suggested retail price - £186. 

Spectravideo SV 328: Memory - 32K ROM expandable to 96K, 80K RAM expandable to 144K: Keyboard - full word processor type, 
87 keys,10function keys, bulltin cursorcontrol: Graphics-16colours,256xl92 high resolution graphics,32 sprites: Sound-3 channels, 

8 octaves perchannel: CP/M* compatibility- over3000 existing software packages: Storage- cassettedrive,256Kdiscdrive capacity: 
Suggested retail price - £262. 

A full range of peripherals are also available. 



on, Commodore 64 
or dead.’ Which Micro? Dec 83.** 

sx/3^1 

. a far belter job with its keyboard than 
anybody else using soft keys." 

"... most people will notice how easy it is 
to produce graphics with the Basic." 

"This is a BBC class machine." 

"As a computer for the enthusiast it is well 
nigh perfect." 

"A good micro for tomorrow." 

Obviously they had more to say. And we 
think you should have a look at the reports for 
yourself to prove that we haven't exaggerated 
their independent opinions. 

Fill in the coupon today and well mail 
you the reports as well as a full technical 
specification brochure in colour of this 
amazing new personal computer or see the 
Spectravideo for yourself at most leading 
computer stockists. 

SV-318 SV-328 
PERSONAL COMPUTERS 

r, To: Spectravideo Ltd, 165 Garth Road, Morden, Surrey SM4 4LM 

I am interested in Spectravideo computers and peripherals. Please 
send me the latest reports together with a full technical specification ■ 
brochure. 

Spectravideo Ltd, 165 Garth Road, Morden, Surrey SM4 4LM 
Telephone: 01-330 0101. Telex: 28704 MMH VANG Tel. No.: ■■■>. STD Code: 
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The Panther has arrived. A fast, sleek, 

good looking printer from DATAC 

that's leaving other printers standing. 

Just look at the features that make 

The Panther the most exciting printer 

availabletoday: 

• Friction feed and tractor feed for 

varying paper widths. 

quality printing and durability. 

• Bi-directional logic seeking 

carriage. 

• 4,000,000 character life ribbon 

cartridge. 

• Centronics interface as standard. 

• Compatible with the BBC Micro 

and most micros. 

Please rush me my Panther DX109 for which j 
I enclose a cheque/Access/Barclaycard 

□ (No_) for£328.70 I 

□ Please send me further details of the Panther DX 109 

□ I would like a demonstration. Please send me details of 
my local stockist. 

□ Please send me details on the range of DATAC printers. 

(Please tickbox) 

• A Viewdata character set as 

standard. 

• True one line buffer with 

1152 Bytes. 

• Precision printhead for sharp 

All this plus more for only £278, | Name - 
+ VAT + p.p. - Address 

Place your order today. Complete 1 

the coupon and send to DATAC at I 

the address below. i- 

The first and last word in printer technology 

CheshireWAI4 5TN.Tel:061-94l 2361 Telex 667822 CHACOMG 

Telephone- 

24 Hour Express Delivery. P&P charge £9. 

DATAC UMITEO, or Road. Altrincham. < 
DATAC LIMITED, Tudor Road, Altrincham, Cheshire WAI4 5TN. 
Tel: 061 - 941 2361. Telex: 667822 CHACOM G 



i new accent on 
C performance 

ITiese instantly installed plug-in expansion boards offer major functionality 
;nhancement for the IBM PC and other micros. They come with full software support 
>n floppy disk. 

□ Parity check memory on display RAM. 
□ Complete configuration from keyboard. 
□ Re-configures colour attributes to taste. 
□ Choice of Basic or C, with broad sub-routine 

library. 
□ Serial interface. 
□ User-friendly, high-speed file transfer. 

Gives your PC direct access to your 
mainframe (IBM 43xx through 30xx). 
k single plug-in board connects to your IBM 
5274/3276 Cluster Controller via existing 
boaxial cable. No extra phone lines, modems 
jr peripherals. 
U Entire functionality on floppy disk, no PROM 

changes. 

PARADISE MULTI-DISPLAY BOARD 
□ Flicker-free scrolling, even in colour. 
□ External switch or software control for 

monochrome or colour mode. 
□ IBM character sets and test modes. 
□ Compatible with widest range of RGB and 

composite video monitors. 
□ IBM type printer port. 
□ IBM-compatible light pen and RF modulator 

ports. 

saves a slot in the PC. Colour display 
controller, monochrome display controller 
and printer interface all on one plug-in 
aoard. 
□ Compatible with PC/XT and all the best 

productivity software. 
□ High-resolution colour graphics, fully IBM 

compatible. 
3 2 pages of high-resolution graphics, 

facilitating animation or high demand 
graphics operation. 

□ Lives entirely within constraints of host 
operating system, preserving upward 
compatibility; e.g. the interface to the 
IBM PC is at the ROM BIOS level. 

□ Simple coax connection. 
□' Up to 4000 feet, without the use of 

repeaters. 
□ Protocol entirely contained in 

software, permitting various 
implementations of LAN protocols. 

□ Variable blocks sizes supported, from 
20 bits to over 64K bytes. 

The ultimate in user-friendly Local Area 
Networks (LAN’s) - very low cost, very high 
speed, plus reliability that approaches a 
l.OE17 bit error rate. 
□ Connects IBM PC, Apple ll/IIE and any S100 

bus micro. 
□ 3 megabit/sec transmission rate, operating at 

around 15% utilization and giving a 
throughput which approximates to that of 
current 10 megabit bandwidth LAN’s. 

□ Superior error checking, collision detection 
and collision avoidance. 

| ACCENT ON PERFORMANCE 
Accent Computers is a new European force in 
specialised hardware distribution, bringing you 
selected state-of-the-art products from 
some of the world’s most innovative » 
designers and manufacturers. * 1 

Dealer Enquiries Welcome 

Accent Accent Computers Ltd 
PO Box 62 London SW10 9LT 
Tel: 01-370 0862 

[a 



A t the Byte Shops we’ve helped countless companies of all sizes 
fft, improve their efficiency by the introduction of microcomputers. 
Generally these are required to perform routine business tasks- but, 
however similar the application, we invariably find that no two 
customers have exactly the same requirements. When you come to the 
Byte Shop, you’ll find that we are far more interested in finding out what 
jobs you require the computer to do both now and in the future. We 
then tailor a complete system including not only the hardware but the 
software, and the peripherals to meet your individual needs. We 
believe this is the only sensible way to sell computers. Many people talk 
about providing solutions, but it's often painfully evident that the 

customers problems only begin with a visit to his/her local computer 
supplier. We don’t subscribe to the view that our role ends when we’ve 
made a sale or completed an installation. We’re totally committed to 
after sales service and we’re always happy to advise you on all aspects 
of running your systems. We can even help with staff training for 
example and provide a range of sensible maintenance plans to ensure 
your systems keep working. On this spread you’ll find a number of 
“Typical Ready To Run” systems which will serve to give you an idea of 
comparative costs. However we won’t sell one to you - unless you force 
us - without asking a few q uestions first. 

COMMUNICATORS GAVE 1 
GANG-NAIL A WORLD LEAD 

HOW MICROCOMPUTERS WERE 
AN INSTANT HIT WITH POLAROID 

"Switchingfrom large mainframe computersand time-sharing to low 
cost, yet easily expandable, Communicator microcomputer systems 
from Comart, has given Gang-Nail a world lead in designing 
engineered timber components for the construction industry” says 
Paul Pinskymanaging director of the UK Company which is part of the 
£1,100 million Redland Group. Gang-Nail initially employed 
computers for structural design, running their own suite of programs 
on a mainframe. For their micros, they have produced Concept 2000 
which is employed for the design and manufacture of timber frame 
houses and has also been licensed outto other users. They have 

Polariod (UK) Ltd are a subsidiary of 
the famous U.S. company renowned 
the world over fortheir innovations in 
the field of instant photography. Their 
range of still cameras needs little 
introduction but the company has been 
busy recently with a revolutionary 
instant slide film as well as 
diversifications into computer graphic 
imagingforslidesand photographs. 
The manufacturing plant in Dumbarton 

'■ ycontacted the Byte Shop Glasgow to see 
efficiency by employing microcomputers. IBM 

estimating. At Gang-Nail’s UK HQ in Farnham, Surrey, 
15 Communicator systems are used to develop advanced /Dorirp,UUrD<X if they could i 
software and another 100 have been installed worldwide. / PR corner Rb \ PCs wereian c_ _ 
"Wenolongersupportanyformofmainframecomputing, / wideseiection of \ Chartmanand Fridayforspreadsheet analysis, data base 
everything is done on the Communicator which executes / programming languages, plus \ managementand reporting/graphics respectively. Before 
programs quickly and gives us infinitely more design I utilities and tools from Microsoft, microcomputers, such jobs were "Done manually or not at all”. A 
power and flexibility than our competitors who are using 1 k^PMi'STr' / keyroleforthePCswhichisgatheringmomentum.isthetransfer 
mainframes or PETs. The Communicator is a nicely \ FortranCoboiPascal / of financial and production data to the IBM mainframe. Overall 
balanced reliableworkhorse-wepreferthefireworksto \ Assembler, / benefitsbroughtbythePCsincludefasterandmoreefficient 
come from the software” says Paul Pinsky. All Gang-Nail’s N. C&pli. / working and importantlyforan international company, improved 
Communicator systems have been sold and supported by \_/ presentation of reports with top quality graphs and pie charts. 
The Byte Shop, Southampton. 

BBC 
Model B 

Act 
Apricot 

IBM 
PC/XT 

Comart 
Communicator 

Colourgraphics 
Multi-user • 
Hard disk storage • • 
Upgradeable • 
Expandable • • 
Communications • • • • 
Transportable • • 

THE BYTE SHOPS-W 
ON GETTING THE R 

COMART COMMUNICATOR 
With 15 models in the range, there is almost certainly a model which is 
exactly rightfor your requirements. Communicators are competitive with 
the best desk tops as a single user system, are perfect for companies 
planning to expand and for multi users, nothing else compares. Because 
Communicator’s are modular, you can add-in extra capacity or add-on 
storage and back up units to keep pace with your future needs. There's a 
choice of 8or 16 bit single and multi user systems with up to 1 megabyte 
of memory and 40 megabytes of data storage. 

COMART 
COMMUNICATOR 
SMALL BUSINESS PACK 
Communicator CP200 8 bit 64Kb 
RAM 2, x 790Kb Floppy Disk Drives, 
WY50 Keyboard/Display 101 key, 14” 
Green Screen, the Brother HR15 

DaisyWheel Printer (£455) inc. Cables 
and Diskettes plus WORDSTAR, WP 
WORKSHOP SUPERCALC, FRIDAY & 
XBASIC for the complete office system 
.2950.00 ex. VAT 

COMART 
COMMUNICATOR 
5-USER 
MULTIPROCESSING/ 
MULTI-USER SYSTEM 

ES3 

This allows each user to have their own 
dedicated Z80A processor and 64K 
bytes of memory. So two users, for 
example, could be running word 
processing, one accessing databases, 
one updating a sales ledger, while the 
fifth is preparing budgets using a 
financial planning package. 
CommunicatorCP520MPc/wl x 
Z80Amainand5 x Z80A slaves, 64K 
Byte main memory + 5 x 64K Bytes, 
1 x 790K Byte Diskette Drive + 1x5” 
20 Megabyte Winchester Disk Drive, 12 
Serial &6 Parallel Interfaces. Inc. CP/M 
& Multi Processing System Software 
.6995.00 ex. VAT 
To include 5 x WY50 Display Terminals 

_ andAnadex9501B Dot Matrix printer * 
3J and all cables.11,150.00 ex. VAT 

ACT APRICOT 
Already an outstanding success, 
the transportable Apricot offers a 
comprehensive specification at 
very low cost, making it a perfect 
solution forthe small 
businessman. Noteworthy is the 
‘Microscreen’, a two line LCD 
d isplay with six associated keys 
on the main keyboard. The 
Microscreen can display day, date 
and time; double as a calculator; r - 
provide labelling selection; serve From 1495.00 ex. VAT 
as an information entry line or act Superplanner and Asynchronous 
as a display window when a full File Transfer Software.* 
monitor is not available. Other 1495.00 ex. VAT 
features include a ‘mousetrap’, 1895.00 c/wtwin diskdrives & 

monitorex. VAT 
2695.00 c/w 5Mb hard disk & 
315Kb floppy disk drives & 
monitorex. VAT 

three operatingsystemsMS/OOS 2995.00c/w 10Mb hard disk & 
2.0, CP/M-86+, Concurrent 
CP/M-86togetherwith Microsoft 
and Personal BASICs, Supercalc, 

-APRICOT BUSINESS SYSTEMS- 
Financial Planning Floppy Disk Drives & Monitor with 
Apricot c/w Dual Disk Drives & DBASE II plus Epson FX80160 CPS 
Monitorwith SUPERCALC plus upgrade Dot Matrix Printer (£438) 
to SU PERCALC 2 together with .3599.00 ex VAT 
Epson FX100160 CPS Dot Matrix Small Business Accounts System 
Printer (£569).2590.00 ex. VAT Apricot xi c/w 10 Mb Hard Disk & 315 
Word Processir " . . Word Processing Kb Floppy Disk Drives & Monitor plus 
Apricot c/w Dual Disk Drives & Monitor, PULSAR Sales, Purchase, Nominal 
with WORDSTAR Word processingand Ledgers and Invoicing plus Epson 
Spelling Checker plus Epson RX80T- FXIOOfast Dot Matrix Printer (£56 
100 CPS- Dot Matrix Printer (£279)for .4375.00 ex VAT 

. _ __Vinter(£569) 
lut M„l:,.i 4375.00- 

fastdraftsand Brother HR15 letter FREE Systems Implementation 
quality Daisy Wheel Printer(£455) CoursewitheveryApricotSystem 
.3099.00ex. VAT purchased,whenyouenrolfortraining 
Database Management atACTTrainingCentres. 
Apricot xi c/w 5 Mb Hard Disk & 315Kb 
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O Lotus 1-2-3 - Remarkable 
integrated spreadsheet and 
information management package 
incorporating colour graphics for the 
IBM PC.359.00 
O Supercalc2-Sophisticated,easy 
to use financial spreadsheet for in 
depth analysis, modellingand 
forecasting.195.00 
O dBASEII-Powerfuldatabase 
management and applications 
generatorwith optional graphics and 
development tools.437.00 
O WordStar-Most popular 
wordprocessing program, easily 
integrated with Mailmerge, Spellstar, 
Star index and Supersort 
enhancements.295.00 
Q Supercalc 3 - Latest Supercalc 
version with colour graphics rivalling 
Lotus 1-2-3.295.00 
O Pulsar Accounts-Complete 
integrated business accounting system 
includes sales, purchase, nominal 
ledgers, data analysis, stock control, 
invoicingandpayroll-forApricotand 
IBM PC.per module 195.00 
O Multi-mate-New standard in fast, 
easy to use, function key driven 
wordprocessingforthe IBM PC 
.350.00 
O Cardbox Simple to use data 
retrieval and information management 
tool.155.00 
0 CBASIC- W.idelyused 
commercial programming language for 
business applications development, 
interpreter also available.333.00 

(CP/M86.400.00) 

SELLING 
SOFTWARE 
0 Friday-Personal file management 
package forthe novice with quick and 
custom reporting.195.00 
O Graphstat-Upandcoming 
statistics and colour graphics package 
forthe IBM PC.195.00 
O Multiplan-Versatileelectronic 
worksheet for the IBM PC.195.00 
0 IBM Async file transfer - PC to PC 
to mainframe communications 
package.95.00 
Q Level II Cobol-Mainframe level II 
compiler, well suited for new 
applications development: tools and 
utilities available. 965.00 
0 Calcstar-Electronic spreadsheet 
and financial modelling program - 
integrates with Wordstar.116.00 
0 Infostar-CombinesDatastarand 
Reportstarfordata entry, retrieval, up 
dating and report generation... .295.00 
0 BSTAM-Communications 
package for sendingand receiving 
CP/M files over telephone lines. 133.00 
0 Flight simulator-Full colour 
game for both the novice and the 
potential fighter pilot on thelBM PC 
.37.00 
0 Pascal MT + -Comprehensive 
integrated language for developing 
production quality software.233.00 
_ (CP/M86.400.00) 
© Micromail-Electronic mail facility 
forthe IBM PC and Apricot.95.00 

Prices include configuration on 
machines supplied by ourselves. We 
are totally committed to aftersales 
service and future support. 

BBCMODELB FOR BUSINESS 
Particularly since the introduction 
of theTorch Z80 Disk Pack, we 
have been increasingly supplying 
the Model B as part of low cost 
business systems. With it’s 96Kb 
standard RAM, ergonomic design 
and proven reliability, it’s an ideal 
choice for any small business 
lookingforan entry level system. 
More than that, its very 
compactness means that it can be 
transported home and used with 
the domestic TV. for work or play. 
BBC MODELB 
LOW COST BUSINESS 
SYSTEM 
BBC Model B; 12" Monochrome 
Monitor; Epson RX80 FT Printer inc. 
Cable; Torch Z80 Disk Pack & Interface 
inc. Word Processing, Spread Sheet, 
Database & Basic Language Software 
.1599 ex. VAT 
FOR EDUCATION AND 
THE HOBBYIST 
We sell countless Model Bs into the 
educational sector and to the hobbyist. 
You can counton yourlocal Byteshop 
for fast service and the very best 
support on the BBC. 
BBC Micro Model B.347.00 
MONITORS 
12" Monochrome Monitor.115.00 

Microvitec 14" Colour Monitor inc. 
Cables.215.00 
DISK DRIVES 
(Cumana, inc. Format Disk, Cable & 
Doc) 
Single Disk Drive 100Kb.189.00 
Dual Disk Drive 200K-345Kb...345.00 
Dual D/S Disk Drives 800Kb... 469.00 
Torch Z80 Disk Pack inc. CP/M 
Compatible Op. System 96Kb RAM, 
Perfect Writer, Perfect Speller, Perfect 
Filer, Perfect Calc. PlusComanex 
Business Management Game and 
Torchnet Software.730.00 
Disk Interface.70.00 
PRINTERS 
Epson RX80 279.00 
BBC to Epson Cable.24.00 
VARIOUS 
Selection of business, educational, 

HERE YOU CAN COUNT 

Aticicseire 
An integral part of the Byte Shops, 
Microserve provides a complete range of 
servicing and maintenance plans nationwide 
for computers such as thelBM PC and 
Communicator plus peripheralsfrom Epson, 
Anadex, Qume, WyseandVolkercraig. 
‘Microsure’ - our speedy nationwide on site 
maintenance contract for a 'once only’ annual 
fee. ‘Microswap’ -componentexchange 
service. ‘Micromend’ -workshop repair and 
upgrades. ‘Microcall’ - on site maintenance 
and repair charged on a time and materials 
basis. ‘Microtrain’ - runs product training 
courses for your own service engineers. Call 
into your local Byteshopforfurther details or 
’phone 0480 215005for a Microserve 
Information Pack. 

As one of the largest authorised 
IBM dealers in the country, you 
can come to us in complete 
confidence that we will not only 
sell you the basic machines but 
the software, peripherals 
and technical support you 
need to get the best out of 
them. The IBM PC’s versatility 
means that it’s equally at home in 
a small business or as a stand 
alone desk top in a large corporate 
company linked to a main frame. 
Should you require extra 

IBM Dual 320K byte Disk Drives, 64K 
byte RAM, UK Keyboard and Screen 
.1988.00 
IBM PC Dual 320K byte Disk Drives, 
128Kbyte RAM, DOS 2.0, UK 
Keyboard and'Screen.2149.00 
IBM PC XT 1 X 320K b Floppy Disk 
plus 1 x lOMBHardDisk, 

From 1988.00ex. VAT 
RAM, ASYNCH' COMMS, DOS2.0, 
UK Keyboard and Screen.4141.00 
IBM Colour Monitor plus Adapter Card 
.685 00 
IBM Printer inc. Cable.469.00 
Epson FX80 Printer inc. Cable478.00 
Epson FX100 Printer inc. Cable 
.599.00 
See Microserve panel for details of full 
maintenance and service facilities for 
the IBM PC/XT nationwide. 

- IBM BUSINESS SYSTEMS - 
Word Processing 
IBM PC, Multi Mate WP Package, c/w 
Brother HR1518CPS DaisyWheel 
Printer (£455)-optional Single Sheet 
and continuous Stationery Feeders- 
and fast Epson RX80FT Dot Matrix 
printer (£319).3350.00 ex. V, 
Colour Spread Sheet _ 
IBM PC with 192Kb RAM, LOTUS 123, Purchase, Nominal Ledgers, Invoicing 
IBM Colour Adapter Card & Monitor and Payroll Modules (£975) Anadex 
plus Epson FX100160CPS Dot Matrix 9625B Dot Matrix Printer (£1248) 
Printer (£569) and HP7470-2 Pen with enhanced, condensed, double 
Plotter (£893)for lOcolour pass modes. 
graph/charts and overhead .6390.00 ex. VA 
transparencies.4775.00 ex. VAT 

6 pen plotter 1521.00 

Information Management 
IBM PC XT 128Kb RAM, 10MByte 
Hard Disk Storage inc. DBASE II, Epson 
FX100160CPS Dot Matrix Printer 
(£569).5190.00 ex. VAT 
Accounting System 
IBM PC XT 128Kb RAM, 10MByte 
Hard Disk Storage c/w PU LSAR Sales, 

SPOTLIGHT 
SOUTHAMPTON 
As well as being versed in the 
complexities of m icrocom puters, 
manager Russ Wilmott and his 
staff clearly have hidden talents 
‘outside hours’. Russ himself is an 
enthusiastic Youth Club Leader, 
Ashley Robertson lists, would you 
believe, home computing as a 
hobby along with record 
collecting- he has over 
1200-and there’s John Camilleri 
who has done stage lighting at the 
likes of the Old Vic. 
Southampton Clearance bargains. 
The following are 'one offs'and available 
onafirstcomefirstserved basis. 
Osborne 01 ONLY £300.00 (1,000.00) 
North Star Advantage ONLY 
£1,700.00 (2195.00) Sharp MZ 80B 
ONLY £400.00 (950.00) Sharp Dual 
Disk Unit ONLY £70.00 (400.00) 
Geveke Vista 30 VDU ONLY £300.00 
(530.00) 
Normal prices in brackets. ’Phone 
0703 334711 for further details. 

PRICES EX. VAT. 

DISKETTES 
Full range of Dysan 5%", 48 & 96 TPI 
soft & hard sectored single/double 
sided & double density diskettes plus 
8” IBM 3740format & PULSAR 3V$" 
Microfloppies stocked. From £1.70 ea 
(Normally sold in boxes of 10) 

•All prices exclusive of VAT and quoted in £ 
sterling. 
•Account, leasingandHPfacilities available 
for companies, educational establishments 
and local authorities. 
• Barclaycard Visa and Ks-M 
Access taken in payment_LJ 
• Phone Mail Orders gladly accepted 
Please contact nearest shop for PR & 
Delivery Rates (Regret no COD). 
• Prices and specifications correct at time of 
going to press, but are subject tochange 
without notice E. & O.E. and are valid for the 
cover date life of this magazine (May ’84). 
•Whilst we carry a vast range of stock, we 
cannot guarantee that every item 
advertised will beavailableineachshop. 
• Detailed quotations on request. 
•Shop opening hours 9-5.30, check 
individual shops for Saturday opening. 
• Products referred to are trademarks or reg. 

irksofthecompany of origin. 

• Copyright the Byte Shop 1984 

THE BITE SHIP 
Your Specialist Computer Centre 

LONDON GLASGOW NOTTINGHAM 
324 Euston Road NW1 266 St. Vincent Street, 92a Upper Parliament Street, 

Tel: 01-387 0505 Tel: 041-2218202 Tel: 0602 470576 
BIRMINGHAM MANCHESTER SOUTHAMPTON 

94-96 Hurst Street, 11-12 Gateway House, 23 Cumberland Place, 
Tel: 021-622 3165 Piccadilly Station Approach, Tel: 0703 334711 

Tel: 061-236 4737 
Membersofthe ^ ComartGroupofCompanies 
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FLEXIDISC 

BIG K IS THE HEW GAMES 
MAGAZINE THAT BREAKS 
ALL THE 
RULES 

At last a games 
magazine that doesn’t 
go by the book! 

BIG K is the name 

and BIG K is the game 

and from the very first 

pixel-poppin’ page you’ll 

know that no other sheet 

on the street looks like it 

or sounds like it. 

Whatever BIG K gets 

in its sights - whether it’s 

news, reviews, listings, or 

hardware, it always plays it 
a different way and says it a 

different way. BIG K is technical, 

BIG K is tactical but BIG K is 

never typical. 

BIG K isn’t afraid to shoot from the hip - 
and it’s always hip when it shoots. 
If you want a magazine that’s music to your 

micros then ours is more than just the 

score. When we test rigs we don’t take 

prisoners and we’ve a ‘no holds barred’ 

approach to strategy and adventure. 

After your first byte of BIG K - 
the game will never be the same. 

Go get it! 

3 great utility programs to 
help you get even better , 
games out of the BBC A 
and Spectrum. M 

THIS ISSUE: 
FalWands victor General Sir Jeremy 

Moore reviews the latest war games. 

1984 giant test - 3 forthcoming 

British versus 3 American micros, 

i Adventure X - a superb adventure 

game for you to type 

into your Spectrum. 

! Amazing games for Dragon, BBC, 

. Vic 20, Spectrum, Atari. 

Spectrum graphics special - how to 

program great graphics into your microA SECOND ISSUE ON SALE 
19th APRIL: 85p 54PCW 



It's what's behind 
our products that puts 

our dealers even 
further in front. 

■ Unrivalled price/performance 

■ Immediate availability 

■ Full dealer support package 

■ Consistent quality 

■ No-nonsense warranties 

■ National coverage 

BACKED BY the Dyneer Group, X-Data has 
resources to buy the highest quality products at 
best possible prices, so the dealer gets the deal he 

deserves. Superb depot service facilities, unrivalled 
technical support and fast action telephone service are all 
X-Data hallmarks. 

And for the dealer, fast response. Sensible stock- 
levels allow rapid delivery against dealers’ orders. Fast 
response to technical queries gives you the help you want 
when you want it. True specifications, so the dealer 
knows that whatever he buys will do its job properly, and 
guaranteed quality which ensures no hidden costs. 

X-Data supports the dealer. X-Data ensures the 
dealer gets what he needs. X-Data will be here to serve 
you when the others have gone. 

■ OKI matrix printers 

■ Dyneer daisywheel printers 

■ IMI Winchester disk drives 

■ Dyneer disk sub-systems 

■ Xebec disk sub-systems 

■ Dyneer colour/mono monitors 

X-DATA LIMITED, 750 DEAL AVENUE,SLOUGH TRADING ESTATE,SLOUGH, BERKS SL1 4SH.TEL: SLOUGH (0753)72331 

Dyneer company 



INTEGRATED 
GRAPHICS 
now available in 

COLOUR 
from MACBUS 

Our graphics package 
for IBM PC, SIRIUS and 

APRICOT can be 
used for . . . 

All programs produce 
picture files of similar format 
allowing further manipulation 
by the graphics screen 
editor. 
MAGUS 
COMPUTER SYSTEMS LTD 

4 Cheap Street, Bath, Avon. Tel: (0225) 60965 

CUMANA 
PRICE LIST 

Cumana BBC Microcomputer compatible disk drives: 
retail prices 
Cumana disk drives supplied with formatting diskette, 
drive connecting cable and comprehensive user 
manual. Independent power supply, mains lead and 
moulded plug included. 
CS100 Single 40 Track single sided £169 
CS200 Single 80 Track single sided £209 
CS400 Single 80 Track double sided £233 
CD200 Dual 40 Track single sided £305 
CD400 Dual 80 Track single sided £386 
CD800 Dual 80 Track double sided £431 
CD400/S Dual 80/40 Switchable single sided £469 
CD800/S Dual 80/40 Switchable double sided £499 

Cumana disk drives with independent power supply, 
mains lead and plug. Excluding other accessories. 
CS100E Single 40 Track single sided £153 
CS200E Single 80 Track single sided £195 
CS400E Single 80 Track double sided £219 

Cumana disk drives supplied with formatting diskette, 
drive connecting cable and comprehensive user 
manual. Power supply taken from BBC Microcomputer, 
with lead supplied. 
CSX100 Single 40 Track single sided £149 
CSX200 Single 80 Track single sided £193 
CSX400 Single 80 Track double sided £215 
★ Top quality 5V4 inch TEC and Mitsubishi Japanese 

disk drives 
★ Fully assembled and tested before packaging 
★ 12 months warranty 
★ Attractive hardwearing cabinets in BBC beige 
Available from the following retail outlets: 
W. H. Smith, John Lewis Partnership, Greens Leisure, Laskys, Spectrum UK 
The following distributors: 
HCCS Associates (Gateshead) 0632-821924, Eltec (Bradford) 0274-722512, Dectrade 
(Nottingham) 0602-81973, Walters Computer Systems (Stourbridge) 03843-70811, 
Microage Distribution (North London) 01-959 7119, J. S. Simnett Computers (South 
London) 01-390 6161, Ferranti & Craig (Basingstoke) 0256-69966, Gwent Computers 
(Wales) 0633-859582, National Micro Centre (Stockport) 061-456 9548, Microworld 
(Edinburgh) 031-228 1111, Microtest (Cornwall) 0208-3171. 

. , - + National Dealer Network. 
f) rAA f AA K Please note: all prices exclude VAT 
KfclVIC/'14/1- » \ * and delivery charges. 

...THE BEST NAME IN MEMORY 

56PCW 





IN THE WORLD OF COMPUTER CHESS 
THERE IS ONLY ONE 

GRANDMASTER 
GRAND 

MASTER 
CHESS 

AND THIS IS IT ! 
GRANDMASTER IS NOT JUST A SUPREMELY POWERFUL CHESS OPPONENT. 
GRANDMASTER ALSO INCLUDES THESE FEATURES TO HELP YOU TO ANALYSE 
AND IMPROVE YOUR GAME! 
★ 10 LEVELS OF PLAY * HINT FUNCTION * TAKE BACK MOVES 
★ HURRY UP’ FUNCTION ★ AUTOMATIC SELF PLAY ★ CHANGE LEVEL 
★ SQUARE PLAYING BOARD ★ CHOICE OF COLOUR SCHEME 
★ AUTOMATIC QUEENING, CASTLING, EN PASSANT 

AVAILABLE ON CASSETTE FOR THE VIC 20 AND ON CASSETTE OR DISK FOR THE 64 

ALL VERSIONS £17.95 EACH (INC VAT) 

—Audiogenic ■ 



and half the cost of the one 
you've been looking at. 

Introducing an exciting new concept in computer communications—the Protek 1200 Modem. Specially 

designed to establish a two way computer link-up via the telephone, the Protek Modem transmits and 
receives information four times faster than any other 

model currently available at the price. 

With so much to offer at such a competitive price, the 

Protek Modem is well worth waiting for. But don’t worry, 

you won’t have to wait too long. 

• Two operating speeds: • Battery powered (40 hours 
Mode 11200/1200: 
Mode 21200/75 

• Accoustic coupling 

• Flexible design for 
perfect acoustic 
connections 

from 4AA 1.5V battery) 
• LED indicator 
• Available for delivery 

1st June 1984. 
Protek 1200/PA Qf- 
Modem- LDT.TD 

CONNECTS TO ANY 
RS232C COMPATIBLE COMPUTER 

SPECTRUM (INTERFACE REQUIRED) 

ORIC (INTERFACE REQUIRED) 

BBC (CABLE REQUIRED) 

ELECTRON (INTERFACE REQUIRED) 

VIC 20 (CABLE REQUIRED) 

COMM. 64 (CABLE REQUIRED) 

o 

Coming soon, a new Modem 
f hat's four times as fast 
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BBC MODEL ‘B’ MICRO 
[UNIQUE OFFER] 

When you buy a BBC from us, we will give 
you a voucher that entitles you to an extra 
discount of £30 off any printer or dual disc 

drive if purchased within 3 months. 

The BBC has become the most popular 
Educational Computer in Britain, not on 

gimmicks, purely on merit. 

AUTHORISED BBC SERVICE 
AND INFORMATION CENTRE 

BBC DISK SYSTEMS 

TORCH A 
Z80 DISC PACK Zj'i 

800K DUAL DISK DRIVE 
64K RAM Z80 SECOND PROCESSOR 

FITTED FREE & WHILE-U-WAIT 

ECONET SPECIALISTS 
LEVEL 1 SYSTEMS 
SUPPLIED AND 
INSTALLED FROM 

COMPSHOP WAS ESTABLISHED IN 1978 
AND HAS CONTINUALLY OFFERED THE 

BEST IN MICRO COMPUTERS TO 
DISCERNING CUSTOMERS. 

WE SELL ONLY 
COMPUTERS AND PERIPHERALS, AND 

THEREFORE CAN OFFER THE SUPPORT 
MANY OTHER SHOPS CANNOT. 

All prices quoted are exclusive of VAT. Delivery is 
added at cost. Please make cheques and postal 
orders payable to COMP SHOP LTD., or phone your 
order quoting BARCLAYCARD, ACCESS, DINERS 
CLUB or AMERICAN EXPRESS number. 

SYSTEM 1 
APPLE 2e 64K 

DISK WITH CONTROLLER 
80 COLUMN CARD 

12” GREEN MONITOR 

SYSTEM 3 
APPLE 2e 64K 

DISK WITH CONTROLLER 
ADDITIONAL DISK DRIVE 

80 COLUMN CARD 
12" GREEN MONITOR 

EPSON RX80 FT 

ELITE, ITALIC, ENLARGED, CONDENSED, 
SUPERSCRIPT, SUBSCRIPT STYLES, 100 CPS, 
HI-RES. GRAPHICS, VARIABLE WIDTH 
TRACTOR. 

SYSTEM 4 
APPLE 2e 64K 

DISK WITH CONTROLLER 
ADDITION DISK DRIVE ADDITIONAL 

80 COLUMN 64K CARD 
12” GREEN MONITOR 

PRINTER INTERFACE CARD 
EPSON RX80 FT PRINTER OR 
REMSTAR DAISY WHEEL PRINTER 
APPLEWRITER OR 
QUICK FILE SOFTWARE 

FOURTH DIMENSION, 
APPLE COMPATABLE , 
DISK DRIVE WITH CONTROLLER 

WITHOUT CONTROLLER1 

ALSO STOCKED 
JUKI, MICROLINE, TEC AND ANADEX 

PRINTERS 
MICROVITEK, KAGA, PHILLIPS AND 

FIDELITY MONITORS 
VERBATIM DISKETTES 

SELMOR DESKS  

160 CPS, 15” CARRIAGE 
VARIABLE WIDTH TRACTOR 
PLUS ALL FEATURES OF FX80 

REMSTAR 
DAISYWHEEL 

LOW COST 
PRINTER/ 

TYPEWRITER 

iSERIAL AND 
PARALLEL 

INTERFACES 
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LONDON C< PUTER CENTRE 

ADVANCED 
PERSONAL 
COMPUTER 
16 bit 8086 128K RAM 
2.4 Mb Disk storage 
CP/M86-MSDOS 
Green Screen 
Colour Display 

m 
mmmmk 

256K RAM 16 Bit 
Nearly £1,000 Software included 

from £1,495 

_,_ 1.2 Mb Disk storage £2,195 
£1,985 2.4 Mb Disk storage £2,895 

10 Mb Disk storage £3,995 

_ 
SANYO 
555 
£1/24 

16 bit 128K Expandable to 256K. 
MSDOS. 2 Drives SANYO HIGH RES 
Green Monitor. 
With colour monitor (as illustrated) add £374 
£1,600 software included, 
Wordstar, Mailmerge, Spellstar, 
Datastar, Reportstar, Calcstar. 
Sage Accounting Package, Sales, 
Purchase & Nominal Ledgers. 

COMPUTERS I DOT MATRIX I I HARD DISKS 
EPSON QX10 £1,735 1 PRINTERS Hard Disks for IBM PC Sirius QX10, NEC 

10 Mb £1.545 
TANDY 4 from £1,299 

TELEVIDEO 806/816 PHONE 
SUPERBRAIN PHONE 

ZORBA with free 12" 
Monitor. Software 
worth £800 included £1,395 
CORONA PC 
IBM PC Compatible 
256K RAM 
Twin Drives £2,295 

STAR DELTA 10 160cps £399 
STAR DELTA 15 160cps £539 
GEMINI 10X120cps £249 
GEMINI 15X120cps £359 
EPSON FX80 160cps/FX100 160cps/ 
RX 80 160cps/RX 80FT lOOcps PHONE 
CANON 80 Col/156 Col £319/399 
RADIOSHACK (TOSHIBA) 2100 £1,130 

DAISYWHEEL 
PRINTERS 

FLOWRITER 1600 
TEC F10 40cps 
TEC FI 500 
JUKI 18cps 

£1,600 
£1,350 

£450 
£399 

NEC 8201 16K £475 
EPSON HX20 16Kfrom £402 
TANDY 100 8K £433 

BDT 2 Tray Auto 
BDT 3 Tray Auto 
BDT Single 
Juki Sheet Feeder 
Juki Tractor Feeder 
Tractors (Qume RICOH, Tec) 

£595 
£695 
£375 
£239 

£99 
£139 

15 Mb £i;695 
20 Mb £1,995 
20 Mb Tape Streamer £1,495 

Hewlett-Packard 7475A 
6 Pen Colour 
ROLAND DXy 800/101 
8 Pen Colour A3 

MODEMS MONITORS 
Buzz Box. Direct Connect Modem £65 
Sendata Accoustic Coupler £220 
Philips 12” Green. Hi Res £85 
Sanyo HIGH RES GREEN £125 
Sanyo HIGH RES COLOUR £499 

Floppy Disks Printer Buffers 
Daisywheels Paper 
Ribbons Labels 
Cables Computer cleaning kits 
Disk containers 

SOFTWARE 8/16 Bit 
The comprehensive range includes 

WORDSTAR £235 
SUPERCALC ll/lll £190/£275 
WORD PROCESSING E 
Spellbinder 290 
Peach Pack- 332 
Mutimate 332 
Spellstar 134 
Maillist 50 
Grammatik 85 
FINANCIAL PLANNING 
Plannercalc 85 
Multiplan 170 
Lotus 1-2-3 357 
DBASE CORNER 
FastBase 150 
Autocode 195 
Quickcode 205 
Dgraph 190 
Friday 185 
Infostar 
DMS 
UTILITIES 
Sid £60. ZSid £76. 
Mac £133 

400 

D BASE II £349 
SPELLING CHECKER £80 
LANGUAGES £ 
MBasic 215 
MBasic Compiler 235 
C Compiler 330 
Fortran 80/86 325 
Cis Cobol/Forms2 399/10 
Pascal MT + 240 
Pascal MT+*SSP 350 
ACCOUNTING 
Pegasus from 
Peachtree from 
Sage 

Pulsar from 
COMMUNICATIONS 
Bstam 130 
Crosstalk 135 
Moveit 80/86 90 
‘Incl. PeachSpell/Maillist 
Please telephone for the LCC 
Software Catalogue 

375 
500 

I 

Looking for an easy-to-use cost effective 
File Handling System? 

Thank god it's j 

^ASHTON -TATE 
Friday will take care of your Files, Reports, Diary, 
Mailing and much more. It enables electronic files to 
be set up. Reports can be displayed and retrieved fast 
from all or part of a file. Friday is fast and versatile. It is 
designed for beginners. j 
Friday enables you to prepare custom reports 
to suit your requirements and presentation. 
Friday enables you to sort and select any field. 
Friday uses on screen prompts and help 
menus to guide you through the job 
you are doing. 

FORMATS: buperhrain. lelevideo. Sirius. Sanyo, Usborne 
Northstar. 8" SD. DEC. Epson QX-10. IBM 
ICL. H-P. XEROX. ALTOS. Apricot. NEC-APC & many more 

All prices are exclusive of VAT_ 

43 Grafton Way, London W1P 5LA (Opposite Maples) 
Opening Hours: 10-7 Mon-Fri. 12-4 Sat. 

01-387 4455 (4 lines) Telephone Answering Service After Office Hours 
Telex: 8953742 / 
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possible and supporting software is supplied 
to operate this tacility with Epson and 
Seikosha printers. The software routines that 
are necessary to initialise the interface are 
held in the printer bufler so valuable user 
RAM will not be used up. There is a growing 
range of Business/Utility software that 
includes these routines. Details available on 
request. 

Either interface simply plugs into the 
ZX Spectrum expansion port or interface and 
is supplied fully cased with a one metre 
ribbon cable which connects to the printer of 
your choice. Full instructions are included 
and driving software is supplied with 
Interface S. 

NOW WE CAN ALSO SUPPLY YOUR 
PRINTER. 

We've looked at the printers currently 
available and have selected what we feel is 
best value for money in dot matrix and daisy 
wheel printers: 
EPSON RX-80 F/T - A dot matrix printer 
allowing full graphics dumping and a 
choice of printing styles. Speed: 100 C.P.S. 
Price £325 Inc. VAT and Delivery 

BROTHER HR 15 - A daisywheel printer 
ideal for letters, mail 
shots, documents, etc. Many typefaces 
available by changing daisywheel. 
Duplication facility but no graphics. Speed: 
Up to 18 C.P.S. 
Price £425 Inc. VAT and Delivery 

COMPUTER CENTRES 
WHSMITH 
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A SLIMLINE TONIC 
FOR THE 

Cumana 5 Vi inch slimline dual disk drives for 
the BBC Micro are now available from well 
known high street outlets, including W. H. Smith, 
John Lewis and Spectrum UK, as well as from 
Cumana’s national dealer network. 

For further information 
about Cumana 

for the BBC Micro, 
please complete and 
return this coupon. 

The dual drives are available in two versions, as 
; shown, including a ‘switchable’. This version 

enables either drive to be switched independently 
between 40 and 80 track modes. 

Each unit has an independent power supply, 12 
months warranty, and is fully assembled and 
tested before packaging. A drive connecting 
cable, user manual, formatting diskette, power 
supply lead and plug are all supplied complete 

^ with the disk drives. 

Look out for the distinctive 
liik Cumana packaging in 
■r' Jjfe _ 5t ?- your high street, today! 

The best name in memory 
lumana Limited, Pines Trading Estate, 
Iroad Street, Guildford, Surrey, GU3 3BH. 
elephone: Guildford (0483) 503121 Telex: 859380 



EVERT PICTURE 
TELLS A STORY. 

GP50A LOW COST DOT-MATRIX PRIMER 

5" width mil printer. 40 cps printing speed. Graphics capability. 

All modes can be intermixed on a single line. Alternative colour ribbons 

optional with replacement ink reservoirs. 

Available shortly is a dedicated Sinclair Spectrum version. £138.00 

If you want to make the most of your micro, 
sooner or later you 'll need to add on a printer. To help 
with preparing and debugging programs for 
example. Or preparation of reports. Or cataloguing, 
word processing and file listing. 

Low Seikosha prices mean you can team up 
with the printer you want sooner rather than later. 
The wide range in terfaces with virtually every 
computer from a Dragon or Spectrum right up 
to Apple and IBM. 

Designs are sophisticated, 
performance is versatile and reliable 
and quality is all you'd expect from 
the name Seikosha. 

Get hold of the fidl picture - 
ask for a demonstration at one of the 
dealers over the page. 

bbc microcomputer 

GP550A CORRESPONDENCE PRINTER 

Standard dot-matrix and near letter quality 

printing. Print speed 50 cps (DP) or 25 cps (NLQ) 

modes. 8fonts. £299.00 

GP 100VG COMMODORE 

EXCLUSIVE DOT-MATRIX 

PRINTER 

Built exclusively for VIC 20 and 64. 

Full graphic printing including all 

VIC characters. 30 cps printing 

speed. Supplied complete with 

dedicated cable interface. £229.00 



-C^MP'UKS Q 

LYNX°n 

GP 700A COLOUR PRINTER 

4-hammer impact dot-matrix. 7 basic colours 

with 30 colour shades. Unique ribbon arrange¬ 

ment permits multiple colours in one pass. 

Graphics dump interfaces for Apple and BBC 

Micro available as options. Low noise level. 

£489.00 

GP 100AS SERIAL 

DOT-MATRIX PRINTER 

Serial version of the GP 100A. Ideal for 

Spectrum with microdrive, New Brain 

and Lynx. £229.00 

sirncrisir 

GP500A PERSONAL 

DOT-MATRIX PRINTER 

A development of the extremely 

popular Seikosha IOOA. 

50 cps printing speed. Full graphics 

capability. Paper width adjustable 

up to 10". £249.00 

m 
DRG Business Systems, Peripherals Division. 13/1-t I mix Crescent, U interstoke Road, Weston-super-Mare, Avon BS24 9DN. 

Telephone: 0934 419914. Telex: 444761. 



PUT YOURSELF IN THE 
PICTURE HERE. 

ENGLAND 
AVON 

Bristol: Dewco Computer 
Services. (0272) 76994. 

BEDFORDSHIRE 
Bedford: Bedford Micro¬ 
computers. (0234) 215015. 

BUCKINGHAMSHIRE 
High B 'yconibe: Kingsley 
Computers. (0-t9-t) 449749. 

CHESHIRE 
Frodsham: Noithern 
Computers. (0925) 35110. 

CORNWALL 
Camborne: Microaid. 
(0209) 831274. 

COUNTY DURHAM 
Darlington: Darlingtor 
Computer Shop. 
(0325) 487478. 

Carlisle: The Computer Shop. 
(Carlisle) Ltd. (0228) 27710. 

DEVON 
Exeter: Devon Computers Ltd. 
(0392) 218401. 

DORSET 
Poole: Densham Computers 
Ltd. (0202) 737493. 

MANCHESTER 
Sumlock Electronics 
Services Ltd. Obi-834 4233. 

MERSEYSIDE 
Liverpool: Specialist 
Computer Centre Ltd. 
051-236 3499. 

NORFOLK 
Norwich: Sumlock Bondain. 
(0603) 617083. 

NOTTINGHAMSHIRE 
Nottingham: Computer 
Market. (0602) 586454. 

OXFORDSHIRE 
Chipping Norton: Cots wold 
Computers. (0605) 41232. 

SALOP 
Telford: Computer Village. 
(0952) 506771. 

SOUTH YORKSHIRE 
Barnsley v Comtec. 
(0226) 46972. 

STAFFORDSHIRE 
Stoke-on-Trent: Computer 
Cabin. (0782) 63691L 

SURREY 
Croydon: I isonstore Ltd. 
01-681 7539. 

ESSEX 
Harlow: Akhter Instruments. 
(0279) 443521. 

GLOUCESTERSHIRE 
Cheltenham: The Screen 
Scene. (0242) 528979. 

HAMPSHIRE 
Portsmouth: Advanced Digital 
Services. (0705) 823825. 

HERTFORDSHIRE 
H afford: Computer Plus. 
(0923) 33927. 

HUMBERSIDE 
Hull: The Computer Centre. 
(Humberside) Ltd. 
(0482) 26297. 

KENT 
Bromley: Kent Computers 
and ( u / 
01-464 6533x72. 

LANCASHIRE 
Burnley: IMO Computer 
Centre. (0282) 57411/54299. 
Lancaster: Castle Computers. 
(0524) 61133. 

LEICESTERSHIRE 
Leicester: Arcade Computers. 
Leicester (0533) 532991. 

LONDON 
Eltham: The Advanced 
Technologv Centre. 
01-859 7696. 
XI: Microfast. 01-729 1778. 

LINCOLNSHIRE 
Grantham: Oakleaf 
Computers. (0476) 769<)4. 

Kingston-uixm-Thames: 
Vis,onslow Ltd. 01-546 8974. 

SUSSEX 
Horthing: Worthing Computer 
Centre. (0903) 210861. 

TYNE.AND WEAR 
Gateshead: H.C.C.S. 
Associates Ltd. (0632) 821924. 

WEST MIDL ANDS 
Birmingham: Specialist 
Computer C entre Ltd. 
021-6434743. 
C bventn v ('oven In ■ Micros. 
(0203) 58942. 

WEST YORKSHIRE 
Bradford: Eltec Computers. 
(0274) 722512. 
Leeds: Microcell. 
(0532) 449722. 

WILTSHIRE 
II estbury: Everyman 
Computers. (0373) 864644. 

SCOTLAND 
EDINBURGH 

Micro world: 031-225 1111. 

GLASGOW 
Microworld: 041-332 1116. 

WALES 
CARDIFF 

Cardiff Micros: (0222) 373072. 

CL WAD 
Abergele: Abergele Computer 
Centiv. (074.5) 526234. 

ISEIKOSHAZI_bi^_ 

NEW RS 232 & 
PARALLEL PRINTER 
INTERFACE for ZX 

SPECTRUM 

ZX Lprint III interface enables your ZX Spectrum computer (16 
or 48k) to print on almost any dot matrix or daisywheel printer 
with RS 232 or Centronics input. Just plug in ZX Lprint III and 
LPRINT and LLIST commands will work. COPY works without 
any additional software on Seikosha 100 & 250, hi-res Epsons, 
Star 510, 515, STX 80, Gemini & Delta, Walters WM80, 
Shinwa and CTI... Plus Seikosha GP 700 in full colour. COPY 
on other printers coming soon. 
And because NO additional software is needed all of your 
RAM is free to take Tasword 2 or Kemp Business Accounts, 
Viewfile etc. 

♦WORD PROCESSING 

♦HIGH RESOLUTION SCREEN DUMPS 

♦PRINTS SPECTRUM AND USER DEFINED GRAPHICS 

♦JUST PLUG IN FOR LPRINT LLIST and COPY 

♦COMPATIBLE WITH MICRODRIVES & PRESTEL ADAPTOR 

ELECTRONICS 

| This order is for: 

| ZX LPRINT III at £34.95 

■ Centronics Cable at £9.95 

" RS 232 Cable at £9.95 

B Tasword 2 at £13.90 
Please add £1.45 p&p 
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FOR THE BBC MICRO 
SOFTWARE 

TINY PASCAL 
Pascal-T is a 16k Eprom program capable of compiling Source Pascal 
into a compact and very fast threaded-interpretive-code. Full editor and 
disc-support are included and the program is supplied together with 
comprehensive documentation. PRICE £59.00 + V.A.T. 
X CAL 
An eXpert Computer Aided Learning package in 16k Eprom and 
support disc. No programming skill required to construct learning 
sessions’ as the program is ‘screen’ driven. Facilities inplude Text 
pages, Graphics and Histograms. PRICE £65.00 + V.A.T. 

FORTH. 
FIG-FORTH in 8k Eprom together with manual.PRICEE34.72 + V.A.T. 
LOGO-FORTH 
A 16k Eprom program introducing this very powerful but extremely 
friendly Turtle-Graphics language. Users also have full access to the 
Fig-Forth support nucleus. Full documentation is included. 

PRICE £59.00 + V.A.T. 
M-UTS 
Powerful machine code monitor with disc utilities. 

PRICE £19.95 + V.A.T. 
(Special discounts available for educational establishments for all the 

above software) 

HARDWARE 
Always in stock Printers, Disc Drives IC's etc. 

FOR THE EPSON HX20 
SOFTWARE 
FORTH ROM including full documentation. 
HARDWARE 
Expansion Unit, Paper, Microcassettes etc. 
Retail/Mail Orders/Dealers 
enquiries to: 
HCCS Associates 
533 Durham Road, Low Fell, 
Gateshead, Tyne & Wear 
NE95EY 
Tel: (0632) 821924 

£34.72 

Please phone for quotes 

Retail sales also at: 
HCCS Microcomputers 
122 Darwen Street 
Blackburn, Lancs. 
Tel: (0254) 672214 

KNIGHTS UNBEATABLE SHARP DEALS 
DEAL 721+4 E215 76K MZ-700 with built-in cassette 
recorder supplied with over £150 worth of software including 
FOUR computer languages — BASIC, PASCAL, FORTH and 
MACHINE CODE. 
PLUS 50 programs to get you off to a flying start: Teach 
Tables, Teach Division, Teach Music, Statistical Analysis, 
Regression Curve Fitting, Cribbage, Poker, Cosmic, Puck- 
man, Vicious Viper, Circus Star, Mastermind, Suicide Run, 
Exploding Atoms, Budget Forecasting Accounts etc, and our 
special BASIC Tutorial which helps you learn programming. 

DEAL 731+4 £326 MZ-700, cassette, languages & 
programs as above with the 4 colour printer/plotter built in. 
Best value in computers. Why buy a slow micro that is stuck 
in BASIC with no printer or cassette? 

P.S. WE HAVE SOLD THOUSANDS OF SHARP 
PRODUCTS ALL OVER THE WORLD DURING THE 

LAST 9 YEARS AND HAVE NEVER HAD TO CHARGE 
FOR A SINGLE REPAIR. WE GUARANTEE TO BEAT 

ANY COMPETITORS’ PRICE ON THE SPOT. 
Export customers — all prices are free on board Aberdeen — no 
VAT. UK customers get free Securicor delivery but remember to 
add VAT. 

Knights T.U &_ 

108 ROSEMOUNT PLACE, 
ABERDEEN AB2 4YW 

Telephone: 0224 630526 
Telex: 739169 “KNIGHTS TV” 

-SOFTWARE- 
PROFESSIONALS 

THORN EMI is looking for innovative, 
top-quality software to incorporate into a 
best-selling range of home computer 
products. 

If you are an experienced software 
author, and you’ve come up with an 
interesting, professionally produced 
piece of entertainment, educational or 
home management software, we’d like to 
hear from you. 

Your talents lie in programming and 
design. Ours are in marketing and dis¬ 
tribution. Together, we could put your 
program into homes all over the world. 

So don’t waste time. 

Call Patricia Mitchell on 01-437 3453 or 
write to us at: 

Acquisitions Dept, 
THORN EMI Software, 
5th Floor, Film House, 

142 Wardour Street, 
_London W1V 4PT_ 

AH you HCCD TO CRACK 
MACHIHC CODt 
For the Spectrum m&wk =r^=^=— 
Test tools for Spectrum & ZX81/TS1000 
The ultimate professional tutor and de-bug program. 
We wrote this to help us write Machine Code!! 
• Test and Display Machine Code instructions as they're written 
• Ideal for both tne beginner and expert • Fully documented 
with 32 page tutorial • HEX: Decimal converter as standard • 
PLUS • Character Generator of unbelievable qualityll 

Fullscreen editor/assembler for Spectrum 
The latest and most comprehensive Editor/Assembler 
yet produced. 
• Full Screen 42 col. input/text editor • Assemble to 
screen/printer and or tape • Assemble derivatives DEFM, DEFS, 
DEFW, DEFB, DEFL, ORG, EQU, END • Comprehensive syntax 
check • Binary, Octal, HEX & ASCII constants • Will even 
operate as a simple word processor • Fully documented 
instruction book • Plus Character Generator. . . plus, many, 
many more, all you've ever needed 

Master tool kit for Spectrum 
• Re-number facility • Delete copy and move block function • 
String search and substitute facility • Variable dump • Cross 
reference • Trace function • Real time clock and alarm system. 

POST TO: OXFORD COMPUTER PUBUSHING LTD., P.O. BOX 99, OXFORD 
Please send Machine Code Test Tool ZX8I 

Machine Code Test Tool Spectrum 
Editor Assembler Tool Kit 

£9.95 each, any 2 or more £9.25 |Postage free UK only). Overseas ac 
£ I per program. 

E3 
_ ACCESS CARD NO. .. 
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... for a day, a week, a month 
or as long as you like 

You can have the powerful, portable Osborne Executive, or the 
Osborne 01 computer in your office, complete with business 
programs, from less than £25 a week*. 

By renting from Micro-Rent, you can try out the Osborne s full 
capabilities, decide if it's suited to your needs - and find out just 
how easy it is to use. All without spending a penny of your precious 
capital. 

Micro-Rent rental covers the Osborne Executive or 01 computer, 
plus the following business programs, at one all-inclusive price: 
Supercalc spreadsheet; 
Wordstar word 
processing; Mailmerge, 
The Executive also 
includes Personal Pearl; 
and Peachtree business 
management system. 
A full range of other 
business software is also 
available. 
•based on three-month rental 
period, excluding VAT. 

MICRO-RENT Britain's 
only Osborne-approved 
rental company 

Osborne 01.64KB RAM, built-in monitor, 
external monitor socket, full 80-character 
text display, plus double disk drive with 
568KB storage. Fully portable, weight 23 lbs 

Osborne Executive. 128KB RAM, 7-inch 
built-in monitor, external monitor socket. 
Double disk drive. Full 80-character text 
display. Double disk drive, 368KB storage. 
Fully portable. Weight 27 lbs complete. 

MCI 
127 Cloudesley Road, London, Ni 01-607 8797 MICRO RENT. 



THE BEST IN TV/COLOUR MONITORS 

FROM SABA 

A 14" colour television, designed for use as a colour 
television and a colour monitor, using the Scart socket. 
Fitted as standard to all Saba C.T.V. for direct RGB input, 
making it suitable for use with the BBC computer and others. 

£239.95 
Remote control model add £20 

_DELIVERY AND INSURANCE 

fmPrSQfChertse 
58 GUILDFORD STREET, CHERTSEY, SURREY 
Tel: 63243 (STD 09328) 

P PLEASE RUSH ME YOUR SABA CATALOGUE I NAME. 

ADDRESS. 

I . • 
I b m r^r=i EH§ 

it? ACINTOSH 
APPLE 32 TECHNOLOGY 

AT A PRICE YOU CAN AFFORD 
Macintosh is the perfect small business computer based on the powerful and 
much acclaimed Apple Lisa. It will help you to prepare letters and reports, run 
the company accounts, produce charts and presentation slides and more 
importantly it is easy to use. It can be set up in minutes, learnt in hours and will 
lastforyears. 
Cdll in for a free demonstration or phone for a comprehensive information pack. 

MACINTOSH. The lightweight 
computer module has a high 
resolution 9" screen and a built-in 
3'h disk drive. It is accompanied by 
a keyboard and the famous mouse. 
ALL FOR UNDER £2000 

: and MacPaint 

MACINTOSH SOFTWARE 
Microsoft Multiplan £149.00 
Microsoft Basic £99X~ 
Microsoft Chart £99.( 
12 months software 
maintenance contract £200 / 
(Prices ex VAT) 

Open Mon- | j IT rT.T /.TA, SS 
Sat9,30am- , , IIM ([ i I J u M mgF*l 

THE BUSINESS COMPUTER STORE 

241 Baker Street, London NW1. Telephone: 01-486 7671 

L P = LIST PROCESSING 
LIST PROCESSING? 
STAFF LIST How many staff aged over 
45 in the accounts department? 
CUSTOMER LIST Send this letter to all 
customers in Scotland 
PROPERTY PORTFOLIO List the 
properties with rent reviews this year 
STUDENT LIST Who is studying 

STOCK LIST How many blue 5 inch 
widgets have we? 
SHARE INVESTMENTS What am I 
worth today? 
QUESTIONNAIRE What percentage of 
computer owners are non-smokers? 

SYSTEM REQUIREMENTS 

CP/M-80 version 2.2 
Z80 processor 
56k or more RAM 

LP? 
LPINSTAL Set the screen dimensions, 

prompts, decimal point and thousands 

LP Using the files created by LPINSTAL 
and LPDEFINE, LP functions as a tailor 
made list processing program. Like the 
other programs in the LP package, it has 
been designed to be used by anyone. No 
programming is involved: instead, the 
options available at each stage are shown 
in plain English. The programs are written 
in Pro Pascal and run very fast, making full 
use of the extended Z80 instruction set. 

PRICES £ 

User manual only 15 
User manual & demo disk 25 
Complete package 120 

FEATURES? 
» up to 99 columns 
* up to 65000 records 
* 4 data types 

* calculations include square root 
and log 

* record and column review 
* record selection procedure 
. search and global replace procedures 
* sorting 
* password protection 
* import & export of comma-delimited 

files 
* lists may be re-defined 
* file archiving 

(add £2 for post and packing) 

User manual cost refundable 
against purchase of complete 
package 

Y-Software Limited 
34 Watson Road 
Killiney 
Co. Dublin 
Ireland 
Tel: 854250 

FREE 
DESCRIPTIVE 
LEAFLET 
AVAILABLE 
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a MicroSight D 

MicroSight I on the BBC model B includes:- 
• A CCTV camera with lens and tripod. 
• MicroEye vision interface 256 x 300 resolution 

with 8 bit video plus all cables. 

• Fully documented hardware and software. 
• MicroSight software package with area perimeter 

routines as well as disk and printer dumps. 
• Hi Res software package with mode O display, 

disk and printer dumps and thresholding. 
• Package using mode 2 high quality display. 

All for £495 + VAT 
MicroScale 
An image processing package with editing area and 
perimeter calculations, dimensioning, windowing, 
threshold and contrast setting. £295 + VAT 

MicroEye 
Vision interface 256 x 300 resolution 256 grey 
levels with full documentation and software for BBC 
Sirius, IBM, Apple, RML, CBM etc. £295 + VAT 

MicroScale II 
Image analysis for the IBM PC with: — 

• Object area measurement (absolute and %) 
• Perimeter measurement to user defined scaling 
• User definable and standard windows. 
• Disk and printer dumps. 
• Dimensioning and object counting. 
• Fully documented C software. £1950 +VAT 

Also available for Hewlett Packard and Sirius. 

Digithurst Ltd. 
Leaden Hill, Orwell, Royston, 

Herts. SG8 5QH Telephone (0223) 208926 

ON YOUR APPLE II 
WITH ROBO 500 
Now, for as little as £295, you can convert 
your Apple II or lie into a powerful drawing 
processor with the new, high-speed 
ROBO500 add-on pack incorporating the 
unique BITSTIK. 

And by adding a suitable plotter and 
ROBOPLOT software you have endless 
scope for producing high quality: 
FORMS SCHEMATICS • DATA SHEETS • 
CHARTS VIEWFOILS • SLIDES • 
COMPONENT DRAWINGS • BUSINESS 
GRAPHICS 

All your graphics and text are filed visually 
on disk so you rapidly create your own 
Library to supplement the range of pre¬ 
drawn LIBRARY DISKS available direct 
from ROBO. 

The ROBO 500 is totally compatible with 
the advanced range of ROBOSYSTEMS 
CAD software, now the most widely used 
system in Europe, so you can expand your 
facility to suit your needs at any time. 

ROBOCOM LTD 
CIL Building, Goodwin Street 
London N4 3HQ 
Tel: 01-263 8585 

the drawing processor 

GET THE ROBO500 FROM YOUR APPLE 
DEALER NOW or SEE US DRAW THE LINE 
ATTHE APPLE USER SHOW ON STAND 44 
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£240 

Available from your local dealer or direct from: 
Sole European Distributors 
PACE SOFTWARE LTD. 
92 NEW CROSS STREET, 
BRADFORD BD5 8BS. 
Tel. (0274) 729306 
Telex 51564 

Simply the most versatile 80 column card available for 
the Apple 11+/lie. Its 9x11 character set matrix is the 
largest and sharpest available, giving a crisp clean j 
display. On-board communications software allows j 
the Apple to act as a terminal with a wide range of ' 
databases and a number of different machines, 
including Apple to Apple communications. 
• Character dot matrix is 9 x 11 which provides three| 
lines of dots for full descenders on lower case letters. | 
The full ASCII set of 128 characters is provided. 
• Shift key does what you would expect it to do, and 
also has a shift lock facility and a visual LED shift lock I 
indicator. 
• Character set also includes twelve additional keys 
not normally available on the Apple keyboard. 
• This card includes a built in softswitch ie no cable 
changes necessary when switching between 40/80 
columns and graphics. 
• The built in communications software driver gives 
your Apple the ability to be used as a true interactive 
intelligent terminal to mainframe computers or 
communications facilities. Fully compatible with CCS 
serial cards and Apple communication cards etc. 
• The Vision 80 typeface is of an attractive appearance 
and is highly legible due to its large 9x11 character 
font. 
• It supports all Applesoft commands including the 
text Window ie Home, Text, GR, HGR, HGR 2, Tab etc. It 
has inverse and normal display ie Highlight and 
Lowlight in CP/M and Pascal. 
• It is possible to change the cursor character to either 
a block cursor or an underscore cursor. The speed of 
cursor blink can be altered and it is also possible to 
re-define the character set with your own personalised 
font. 
• The card comes complete with demonstration 
utilities disc and is simple to install. It also includes a 
comprehensive users manual. 
• For use with Apple II+, lie. Supports DOS, Pascal 
and CP/M Software. _ 

£loo F VAT 

VISION AWII 
For users of the Apple Writer II word processor, the 
software on this disc automatically carries out all 
necessary preboot procedures to display Apples word 
processor output in 80 column format. 

£18 VAT 

VISION 128/256 
The Vision T28/256 Ramcard is an inexpensive means 
of providing up to 256 Kilobytes of additional RAM 
main storage for the Apple II, II+, lie. The card can be 
used as a fast scratchpad, supplementing the local 
storage of data arrays for application programs that can 
utilise this facility directly (eg. Visicalc etc), alternatively 
with appropriate utility software support, the card can 
be 'masked’ to appear as a fast disc storage unit. 
The Vision memory expansion is available as a basic 
128K card which can be upgraded to 256K RAM as 
required. The card, which is fully compatible with the 
Vision 80, is fully buffered allowing lower power 
consumption and giving greater reliability. The card 
also features 6 L.E.D. indicators to indicate the current 
bank selected and read/write enabled. 

VISION VCE 
This preboot disc for use with the Vision 80 allows 
VisiCalc users to see a full 80 columns displayed on the 
monitor, it also makes use of the extra memory 
available in the Vision 128 (upto 143K in all). 

£39+ VAT 

VISION COMBO PACK 
Save £40 with this Combo Pack containing: Vision-80 
80 Column Text Card; Vision-128 128K Memory 
Expansion Card; Vision-VCE VisiCalc Expander 
Preboot Disk. 

£424 vat 

VAT 



The MTX Series described; 
straight from the author's mouth 

Integrated Software - a five to one advantage. Assembler/Disassembler, High 
resolution Graphics, Arcade style games, Noddy for easy text handling and Front 
Panel for testing and debugging machine code. 

MANUAL 

The first section (of the manual) is a 
basic tutorial. The grass roots 
information is here and I could not find 
any major mistakes. The second part is 
on Noddy giving a good guide as to how 
it can be written. . ,. The third and 
fourth sections are on graphics and 
sound. Both are quite detailed and easy 
to follow. The fifth section is on how to 
interface Assembler to Basic. 
Personal Computing Today Feb 84. 

The provisional manual, which runs to 
some 250 A4 size pages, has a wealth of 
detail for the machine-code specialist. 
Electronics and Computing Monthly. 

INTEGRATED INTERACTIVE 
SOFTWARE 

The MTX ROM has been designed to 
allow the maximum interaction 
between components of the software. 
A single program can be written which 
uses NODDY to display text and 
graphics, and a BASIC control program 
which calls routines written in 
assembly code. This is a feature of 
future generation computers not 
available on any other micro. 

BASIC 

The Basic is fast and accurate, all the 
calculations being done in floating point 
maths, so that you don't lose accuracy 
to gain speed. 
Personal Computing Today Feb 84. 

The latest addition to the Memotech range 
DMX80 Matrix Printer - 80 characters 
per second print speed, eight character 
formats, dot addressable graphics, £295.00 
including VAT. 

NODDY 

A language new to me called Noddy is 
included in the MTX which is designed 
to make text handling easy, especially 
for beginners. 
Hobby Electronics. 

Also provided is the easy to use 
beginner’s language (Noddy) and a child 
oriented learning language Logo. 
Practical Computing Dec 83. 

(Noddy has only 11 commands) that 
need to be mastered before some quite 
complex question-and-answer-type 
programs can be written. 
Your Computer Nov 83. 

Noddy's . . . main use is for displaying 
text and I can see applications in the 
computer assisted learning (CAL) field. 
Writing in Noddy is like a mixture of 
Logo and Forth. 
Personal Computing Today Feb 84. 

ASSEMBLER/DISASSEMBLER 

The Assembler can be accessed 
through BASIC. When used in 
conjunction with the PANEL it enables 
the programmer to single step through 

and test machine code programs. This 
is not new to computing, but it is to a 
home micro. 

As well as being able to modify and 
disassemble sections of code, you can 
set break points, examine and alter 
register values, and even single step 
through code. I hope other Z80 micro 
manufacturers (particularly in the 
Cambridge direction) take note of these 
debugging aids. 
Popular Computing Weekly Nov 83. 

The Assembler is called from Basic, and 
it assembles the code in situ, as part of 
the Basic listing. 
Hobby Electronics. 

Z80 BOARD 

The MTX Series is a more powerful 
tool for education than the 6502 
because it produces a more powerful 
assembler, allows the PANEL function 
to be used, and enables integrated 
software to be written. 

RML’s 450Z has a (PANEL) function but 
that is a computer which costs 
considerably more than the MTX 500. 
Hobby Electronics. 

FULLY INTEGRATED AND EXTENDED 
GRAPHICS 

The only aspect of the series where 
extensions to standard language are 
allowed is in the most comprehensive 
and integrated graphics available on a 
home micro. 

32 Sprites are supported either 8 x 8 or 
16 x 16. They are easy to use and 
define and do not use extra memory as 
in the . . . because they have their 
own area of RAM. 
Personal Computing Today Feb 84. 

Graphics are very easy to create and 
manipulate, even for beginners. 
Which Micro Jan 84. 



The simplification of the sound 
commands for ease of programming 
has in no way compromised the quality 
of the sound produced. 

Sound is of great importance for use in 
games but on many microcomputers it 
is inadequate. Not so with the MTX . . . 
Your Computer Nov 83. 

As well as good graphics capability the 
MTX boasts the same sound chip as the 
BBC micro - the Texas 76489. It has 
three tone channels and one noise 
channel, and is easily controlled from 
Basic. Volume and frequency can also 
be controlled, using a much easier 
method than the 14 parameters needed 
by the BBC. 
Popular Computing Weekly Nov 83. 

The commands are sufficiently complex 
to enable the computer to be used as a 
synthesizer. 
Electronics and Computing Monthly. 

The Series is designed to run under the 
CP/M operating system. This is the 
Disc Filing System used on the vast 
majority of microcomputers in 
business. Since a program written on 
one CP/M machine can be transferred 
and run on almost any other, this 
makes available 15,000 CP/M based 
business programs. The powerful LINK 
program can give access to any device 
operating under CP/M. With its 
excellent software support and 
because of it's modular nature, the 
series is a cost-effective and efficient 
entry to serious business and 
educational computing. 

FULL-TRAVEL KEYBOARD 

It has a professional quality keyboard. 
This and its elegant styling make it 
suitable for word processing and 
business use. 
Your Computer Nov 83. 

Input/Output Monitor, Hi-Fi, Power, TV, Centronics, Cassette Mic and Ear, and two 
Joystick ports all come as standard; the twin RS232 ports are available as expansions. 

HARDWARE NODE RING 

Inside the case is what one comes to 
expect from Memotech - a very neat 
PCB that holds all the components 
including the main chips - namely a 
Z80A processor and TMS 9929 graphics 
chips as well as about 30 others. 
Popular Computing Weekly Nov 83. 

If you are familiar with the ZX81 
peripherals that Memotech also make 
you will know that the company has an 
eye for good design and does not skimp 
on materials it uses. 
Electronics and Computing Monthly. 

MTX computers can operate together 
without expensive network systems. 
Units linked via the ring can share 
software peripherals and communicate 
with each other. Many other makes of 
computer can be interfaced with the 
ring as terminals. 

EDUCATIONAL USAGE 

There will be many people who have 
seen a front panel display on the 380Z 
computer in secondary schools or 

colleges, and the MTX panel is very i 
similar. 2 
Hobby Electronics. 

The new language Noddy and the Logo “ 
type Turtle Graphic commands would = 
appeal particularly to the growing 5 
education market. 
Your Computer Nov 83. 

Applications are obviously going to * 
suggest themselves in areas of the Z 
school curriculum, the fast-training of J 
personnel in commerce, and in | 
adventure-game writing. 
Hobby Electronics. - 

The MTX expansion potential is well £j 
thought out. The key to both the MTX 
Ring system and to the Disc Drive 
systems is the communications (RS232) 
board mentioned earlier. 
Electronics and Computing Monthly. 

UPGRAD ABILITY 

The MTX 500/512 is part of an existing 
range of products which can be bought 
separately and integrated into a single 
powerful system, now. 

There is plenty of room for expansion 
with the MTX and Memotech have 
planned a progression up to their small 
business machine with 80 column 
display (instead of the standard 40 x 24) 
Floppy discs, Silicon (or RAM) discs, and 
a hard disc under development. 
Personal Computing Today Feb 84. 

There are a multitude of sockets along 
the back consisting of two Joystick 
sockets, cassette connections, 
Centronics printer circuit, aerial socket, 
power socket and audio and video 
output. There is also provision for 
RS232 sockets . . . 
Popular Computing Weekly Nov 83. 

MEMOTECH 
Station Lane Industrial Estate 
Witney. Oxon, OX8 6BX. 
Telephone (0993) 2977 
Telex: 83372 MemtecG. 
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A fully comprehensive chess package. Ter 
levels of play, from novice to chompionshij 
standard. Pitch your wits against the 
computer with this fast, versatile machine 
code program. 

TOADO 
The object of the game is to navigate each ol 
five toads across a road and two rivers 
without being run down or drowning (toads 
can't swim). 

— ALICE IN- 

WONDERLAND 

A fully interactive machine code adventure 
game set in Wonderland. You play the part 
of Alice, and explore the fascinating world of 
Wonderland, full of excitement and 
suspense. Delve deep into tunnels, caves and 
wells in search of hidden treasure. 

KILOPEDE 

Eliminate mushrooms and the descending 
segmented Kilopede to gain bonus points - 
avoid killer crabs, fleas, spiders and 
jellyfish which chase you across multiple 
levels of increasing difficulty. 

-SUPER- 

MINEFIELD 

The object of the game is to get from one side 
of the minefield to the other without being 
blown up. You only get one life so be careful 
- not all the mines are visible. The only way 
you can tell how many mines are nearby is by 
looking at the mine detector in the top right 
hand corner of the screen. 

BLOBBO 
Run at high speed around the maze collecting 
treasure and fruit worth bonus points - but 
don't get caught by the Blobbo-eaters! 
Tactical dodging must be employed to avoid 
them. If you're caught or step on a skull and 
crossbones you lose one of your three lives. 

KNUCKLES 

Move Knuckles around his maze, using a 
joystick to kick Roks and Magic Squares. 
The object is to line up the Magic Squares, 
using the fire key, and so advance to the next 
level, gaining a level bonus. 

Please send for our free 
colour catalogue of Business, 
Education and Games Software. 

Illustration: Nick Mynheer. 

Continental Software Limited, 
Unit 23, Station Lane, 
Witney, Oxon 



WAVE INTRODUCES. 

FUJI FILM FLOPPY DISKS 

iroducts 

• All 5'/»" Diskettes we supply come in the award-winning “SEE 10” Library box - 
easy storage and sensible design. 
• All prices include postage and packing and are shipped on the day of 
receipt. 
• As an introductory offer, each box contains a voucher entitling the purchaser 
to £2 off the purchase of his next box,_ 

BOXES 
RRP 1-4 5-9 10 
23.00 21.00 20.00 19J 
29.90 28.00 27.00 26J 
36.50 33.00 32.00 31.i 
26.50 26.00 25.00 24.1 
31.70 29.00 28.00 27.00 

CODE PRODUCT 
[MD1D Single Sided 48tpi Soft Sect 

5V4” MD2D Double Sided 4Btpi Soft Sect 
MD2D96 Double Sided 96tpi Soft Sect 

fFDIS" Single Sided/Single Density/Soft Sect _. _ 
8" FD2S"" Double Sided/Single Density/Soft Sect 32 80 30 65 29 00 28 65 

[fD2D* • * Double Sided/Double Density/Soft Sect 
• Available initialized with 128 byte Sectors 
'' Available initialized with 128 or 256 byte Sectors 
*' * Available initialized with 128, 512 or 1024 byte Sectors 

State requirement on order form 

wave CO/MPUTER 
SUPPLIES 

53 HARGRAVE ROAD, MAIDENHEAD, BERKS SL6 6JR 
Tel: MAIDENHEAD (0628) 32337 

To celebrate a full year of satisfied customers: 

Our Anniversary Challenge! YOU Judge 

Try IANKEY for as long as you like. Test our 
claims. 

0 We guarantee IANKEY is the best way for 
you to improve your typing on your micro 

0 We guarantee IANKEY is as superb value 
as any other commercial software package in 
the world 

% We guarantee IANKEY will increase your 
micro’s productivity 

0 We guarantee you will enjoy using 
IANKEY 

0 We guarantee your satisfaction 

Show this ad to your friends. Keep it for when you 

buy your CP/M or MSDOS micro. 

Write for information about AAARGH! STAR, our card to help recover files under 
CPIM 80 (Price £1.95 post free), and IANSTAL, our installation routine for 
programmers to make their software as readily portable as IANKEY. 

IANSYST, PCWF LTD, 41 North Road, London N7 9DP. 

Our unique unconditional guarantee: if 
you are not completely satisfied with your 
IANKEY, send it back for a full refund. Ask 
who else dares guarantee their software for 
any computer user. 
IANKEY for CP/M 80 still incredible value at £29 

(£35.65 including £2 P&P and VAT) 

MSDOS/PCDOS/CPM-86 versions £49 (£58.65 in¬ 

clusive) 
Take this ad today to your dealer or order direct from IANSYST 
Ltd, PCWF, FREEPOST, London N7 9BR. Tel: 01-607 5844 (24 
hr answering service). CWO or VISA/ACCESS. Quote your micro, 
disk format and operating system. 
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nnr micro 
DDL and 

ELECTRON 
Knowledge is worth more than gold — 
add to your riches with books and 
software that give you much more... 

Interfacing 
the BBC Microcomputer 

Colin Ople 07 084724 X 

Everything you could want to know about 
interfacing the BBC Micro to the real world. From the 
general and theoretical to the specific — including five 
major hardware projects. Build a motherboard, user port, 
analogue port, 1 MHz bus board and a light pen. All m/c 
software included. Hardware, Pcb's available! £8.95 

BBC Microcomputer 
Interfacing Routines 07 084725 8 

Software to accompany the above book. 
Cassette tape. £9.95 Inc VAT 

Invent & Write Games 
Programs for the Electron 

Noel Williams 07 084719 3 

Learn the professional games programmers' 
techniques! Four complete adventure games — 
incorporating artificial intelligence — for the Electron, 
described and annotated. Styles of games, design and 
structure explained. £7.95 

The BBC Micro and 
Electron Book Gavin Haines 07 084742 8 

The ultimate programmers' reference! You could 
spend months searching manuals and magazines, and 
only find half the information included here in quick- 
reference form. Valuable facts about the BBC and 
Electron ROM's, systems, and programming, help you 
make the best use of your Acorn computer for fun, 
education or profit. £8.95 

BBC/Electron Routines 
07 084764 9 

Useful programs from the book, plus a 
Disassembler/Monitor. £9.95 Inc VAT 

Coming shortly, please tick box for details, and send to 
address below with your name and address. □ 

The McGraw Hill Computing Series ... 

SILVER COVER: 
WORTH ITS WEIGHT IN GOLD 

Get them at your local book or 
computer shop or direct from: 

McGraw Hill Book Company (UK) Limited I am ■ 
Shoppenhangers Road, Maidenhead, Berks SL6 2QL. 

mflP 3D Systems Ud 
MODULAR COMPUTER SYSTEM 

CPU 
Central Processor Unit 

64k Dynamic ram 
Full memory mapping 
2 Fully programmable seria 
channels (RS232) 
Parallel keyboard port 
16 parallel I/O lines 
Uses SIO and CTC 
Full interrupt control 

Complete B & T £230 

VFC 
Video/Floppy Controller 

80 col. by 25 line display 
On board disk controller 
Parallel keyboard port 
Video switch option 

Complete B & T £214 
Video only B & T £125 
Floppy only B & T £125 

RAM 

Dynamic Ram Board 

64k-256k On board 
32k/64k Paging or full 
memory mapping 

64k Built and tested £150 
256k Built and tested £285 
Kits available P0A 

MPI 

Multi Purpose Interface 

Mix 87573" Disk drives 
SASI/Winchester interface 
Programmable RS232 channel 
Programmable RS485 
high-speed multidrop serial l/F 
Uses SIO and CTC 

Complete B & T £185 
FDC & SASI only B & T £145 

DISK DRIVES 
Boxed TEACs complete with 
PSU and all leads etc 
Single 55F (1Mb) £344 
Dual 55Fs (1Mb) £569 
Bare TEAC55F (1Mb) P0A 
5Mb Winchester Sys £1350 
Larger Winchesters P0A 

PRINTERS 

Epson RX80/FX80/FX100 P0A 
OKI Microline 82A/83A P0A 
Shinwa CP80 P0A 
CI-300 Line Printer P0A 
Brother HR15/HR25 P0A 
NEC Spinwriter P0A 
QUME11 P0A 
24 hour lead time on most 
peripherals 

MAPC0M 

Complete computer system 

4 Meg Z80A 
64k Ram expandable to 1 Mb 
Twin TEAC1 Mb Disk drives 
Integral 12" green screen 
80 col, by 25 line display 
Programmable keyboard 
Runs under CP/M 2.2 and the 
new CP/M Plus (CP/M 3) 
4 spare expansion slots 
Winchesters available 

MAPC0M+CP/M 2.2 £1760 
MAPC0M+CP/M Plus £2192 
(Includes 256k RAM card) 
MAPC0M+CP/M 2.2+Winc 

P0A 

HOBBYIST STARTER PACK 
Includes CP/M & MAPPEN 

£999 
Ring now for full details 

MONITORS 
Philips 12" green £86.50 
Microvitek 14" Colour £250 
Novex 14" Colour £230 

SUNDRIES 
6 Slot card frame ass £60 
6 Slot backplane £8 
Switch mode PSU £75 
8 Bit ascii keyboard £99 
77 Way edge connector £4.30 
Box 10 5V4" DSDD £22 
Box Dysan 204-2D 96tpi £51 

SOFTWARE 
CP/M 2.2 £110 
CP/M Plus (CP/M 3) £257 
MAPD0S (Nascom + VFC) 

£40 
MAPPEN CP/M word proc.£50 
MAPPEN Maxifile ov.lay £20 
MAPPEN Spooler ov.lay £20 
Wordstar £295 
Mailmerge £145 
Spellstar £145 
Datastar £175 
Infostar £295 
Supercalc £125 
Supercalc II £199 
dBase II £438 
Cardbox £155 
C Basic £110 
Basic 80 £241 
Basic Compiler £272 
Macro 80 £138 
and many more 

BUSINESS SOFTWARE 
Sales invoicing £249 
Sales ledger £249 
Purchase ledger £249 
Nominal ledger £249 
Stock system £249 
and others 

All prices exclude postage, packing and VAT 
Dealer and OEM enquiries welcome 

MAP 80 Systems Ltd. 
1 Windsor Street, Chertsey, Surrey 

Tel: Chertsey (09328) 68044 
Or call in and see us at the Chertsey Computer Centre 
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r . 
BBC Micro Computer System 

BBC Model B £348, B + Econet £389 
B + DFS £429, B + DFS + Econet £470 

Above prices excl. VAT. Carriage £7. 
Model A to Model B Upgrade Kit £75 

Installation £15 
Floppy Disc Interface Kit £84 

LANGUAGE ROMs 
BCPL ROM + Disc + Manual £87 

All mating Connectors with Cables in stock. 
Full range of ACORNSOFT, PROGRAM POWER 
& BUGBYTE SOFTWARE AVAILABLE. 

SINGLE DRIVE: 100K £150; 200K £180*; 400K £195 
SINGLE DRIVE with PSU: 100K £185; 200K £260; 
400KE240 
DUAL DRIVE with PSU: 2 x 100K £330; 2 x 200K* £400; 2 
x 400K £420 
* These drives are switchable between 40/80 tracks. 40/80 sw 
module 1 x 400K and 2 x 400K Drive £32. 

WORD PROCESSOR ROMS 
View 16K Rom £52 
Wordwise 8K Rom £38 
Beebpen Rom £29 
Carriage £1.50 

UTILITY ROMs 
BBC Ultracalc £65, Toolkit £20 

EXMON £20, Disc Doctor Rom £28 
FX Dump £15, Graphics Rom £28 

DISKETTES 
In packs of 10 W = Wabash, M = 3M 
40TS,... SSSD W: £15, M: £17.50; 40T DSDD M: £22 
80T SSDD W: £24, M: £26; 80T DSDD W: £26, M: £30 
BBC FLOPPICLENE DRIVE HEAD 
Cleaning Kit with 50 disposable discs £14.50 + £1.50 p&p 

iiiitlSi- 
Tkciinomatk: Ltd 

MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1ED 
SHOPS AT: 17 BURNLEY ROAD, LONDON NW10 

(Tel: 01-452 1500, 01-450 6597. Telex: 922800) 
305 EDGWARE ROAD, LONDON W2 

PLEASE ADD 50p p&p & 15% VAT 
(Export: no VAT, p&p at Cost) 

Orders from Government Depts. & Colleges etc. welcome. 

HI Stock Her 
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★ ★ PRINTERS ★ ★ 
TOP SAVINGS 

PJ1080A40cps 
PW1080A 160cps 
PW1156A 160cps 

EX VAT 
£449.00 
£349.00 
£549.00 
£130.00 
£182.00 

£369.00 
£279.00 
£339.00 

MANNESMANN TALLY 

2010 20cps 
3510 35cps 
7710 55c ps 

OKI 84A(P) 
OKI 84A(S) 
OKI 92P 
OKI 93P 
OKI 92S 

OKI MICROLINE 

£215.00 
£242.00 
£329.00 
£375.00 
£430.00 

£199.00 
£419.25 
£600.00 
£505.00 

£645.00 
£1149.00 
£1499.00 

£180.00 
£269.00 
£420.00 
£655.00 
£730.00 
£379.00 
£499.00 
£450.00 
£575.00 

£1595.00 

RICOH 
RP1300S 
RP1600S 
RP1600S SHEET FEEDER 
RP1600S TRACTOR 
FLOWRITER 1600 

SEIKOSHA 
GP100A 
GP250X 
GP700A Colour 

STAR 
GEMINI 10X 
GEMINI 15X 
DELTA 10 
DELTA 15 

STARWRITER FI 040 
STARWRITER FI 055 
SHEET FEEDER 

£1595.00 
£1945.00 
£1195.00 
£1375.00 

£490.00 

£915.00 
£1190.00 
£459.00 
£138.00 

£1249.00 

£175.00 
£219.00 
£349.00 

£199.00 
£279.00 
£305.00 
£399.00 

£475.00 
£895.00 

£1235.00 
£459.00 

PRICE 

★★ MONITORS & VDU's ★★ 
JVC 12in Hi-Res £229.95 
KAGA12in Hi-Res £215.00 
NEC JB201 ME £185.00 
SANYO 14in Colour Hi-Res £435.00 
SANYO 12in Hi-Res £84.50 
HAZELTINE ESPRIT VDU £395.00 
TELEVIDEO 91OVDU £489.00 

★★ COMPUTERS ★★ 
APRICOT 

PRINTERS-OTHER 
ANADEX DP6500 500cps £2019.00 
DRE 8925 240cps £1385.00 
FUJITSU SP830 £1 545.00 
HERMES 612C400cps £1695.00 
JUKI 6100 £345.00 
OLIVETTI INK-JET JP101 £189.00 
OLYMPIA ESW103 £825.00 
SHINWA CP80 £185.00 
SMITH CORONA TP1 £249.00 

"MLORDER ENQUIRIES WELCOME 

256K 0.315MB 
256K0.315MB MONITOR 
256K 315Kx2 
256K 315Kx2 MONITOR 

SIRIUS 
128K1.2MB 
256K 2.4MB 
256K10MB 
128K MEMORY EXPANSION 
256K MEMORY EXPANSION 

■ 512K MEMORY EXPANSION 
EXTERNAL 10MB HARD DISK 

COMMODORE 
COMMODORE 64 
COMMODORE DISK 1541 
COMMODORE C2N 1530 CASSETTE 
COMMODORE MPS801 PRINTER 
IBEK 64/Parallel INTERFACE 
COMMODORE 8096 

EPSON 

160KB 2x320KB Disk Driv. 

SPECTRUM 

MAYFAIR MICROS 
362 YORK ROAD LONDON SW18 1SP TEL: 01-870 3255 

£1275.00 
£1440.00 
£1445.00 
£1575.00 

£1675.00 
£2165.00 
£2995 00 
£222.00 
£344.00 

£175.00 
£59.50 

£675.00 

CONTACT YOUR LOCAL PERSONAL COMPUTER 
RETAILER. SUPPLIES NOW BEING DELIVERED TO 
U.K. & EUROPE. IN CASE OF DIFFICULTY CONTACT: 

ITL Kathmill Ltd 
The Old Courthouse, New Road, 
Chatham, Kent ME4 4QJ. 
Tel: 0634 409433 

AND NOW- FOR BBC OWNERS - SOMETHING COMPLETELY DIFFERENT 

BYTE DRIVE 500 
BOOSTS THE BEEB! 

All at an introductory price of 

£190 (+VAT) 

ITL’s Byte Drive 500 3" F.D.D. has 

already done wonders for Oric. Now 

for BBC Model B (with D.F.S.) we can 

offer a proven system consisting of: 

¥ DRIVE UNIT ¥ INTERFACE CABLE 

*ZAP SOFTWARE PACKAGE ¥ MANUAL 
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If you have been waiting for printer 

prices to fall -THE WAIT IS OVER!! 
SHINWA CTI CP80 IDEAL FOR 

SCREEN DUMPS AND PROGRAM LISTING 

80 cols, 80 cps, 
friction/tractor feed, 

The most popular 80 CPS Matrix Printer available! 
Designed to be Epson compatible, with all 
the same features. 

* FRICTION & TRACTOR AS STANDARD 
* 80 CPS * BI-DIRECTIONAL, LOGIC 
SEEKING * TRUE DESCENDERS 
* HI-RES BIT IMAGE + BLOCK GRAPHIC 
PRINTOUT MODES * SUB & SUPER SCRIPTS 
* ITALIC PRINTING * AUTO UNDERLINING 
* CONDENSED AND EMPHASISED PRINTING 
* EXPANDED AND DOUBLE STRIKE PRINTING 
* COMP A CT LIGHTWEIGHT DESIGN 

DAISYSTEP 2000 IDEAL FOR QUALITY PRINTOUT 

A new low cost, low noise, fully featured Daisywheel Printer. 

* WORDSTAR COMPATIBLE * QUME COMPATIBLE RIBBONS AND 
DAISYWHEELS * 20 CPS MAXIMUM * 70, 12, AND 15 CHARACTERS 
PER INCH * PLATEN LENGTH: 13” * INTERFACE: PARALLEL - 
CENTRONICS, OPTIONAL RS232 * WEIGHT: 9.5 kg. 

Telephone Credit Card Orders welcome. 
Personal Collection welcome, Monday 
to Saturday - 9.00 am until 7.00 pm. 

*Up to £1000 Instant Credit available, 
full written details on application. 
Repayments quoted are correct at time of 
going to press. 

To: Keyaki Ltd, Enterprise House, 44 Terrace Road, 
Walton-on Thames, Surrey KT12 2SD 

Tick box for details of Serial interface options I I 

Tick box for details of instant Credit up to £1000 I I 

Please charge my Access/Barday card Card No. 

I I I I I I II 1 I I ITTTTn 
LIMITED 

Enterprise House, 44 Terrace Road, Walton-on-Thames, 
Surrey. KT12 2SD Tel: 09322 42777 

-“a”aT Enquiries welcome"* 



! INFORMATION FROM ASTAR INTERNATIONAL, 
■STRATIFICATION HEAD CONST¬ 

RUCTION 
■ HIGH-RESOLUTION DOT IMAGES 
■PRINTER NOISE 

The platen roller used in this printer. 

■TRSCTOR FEED AND FRICTION 
FEED AT AN ATTRACTIVE LOW 
COST 

■OPTIONAL BOARDS 
RS-232 board. 64K buffer memory 

board. 

■LOW COST, HIGH PERFORMANCE 
■OUTSTANDING DRAWING FUNC¬ 

TIONS 
■COMPACT AND BEAUTIFUL 

DESIGN 
■OPTIONAL BOARDS 

Interface for APPLE II/e 

■NEW HIGH-TECHNOLOGY POWER 
SUPPLY 
The MCP-40 uses a newly devel¬ 

oped switching power supply. 

ICOMPACT & LIGHT WEIGHT 
I4COLOUR PRINTING & PLOTTING 
I DRAWING ON SMALL CARD, 

POST CARD AND A-4 size PAPER 
IPEN CHANGEABLE ON ANY PO¬ 
SITION 

■COLOUR SELECTABLE ON ANY 
POSITION 

■GRAPHIC COMMANDS COMPATIB¬ 
LE (MCP-80) 

■ LOW PROFILE & GOOD STYLING 

• Exclusive Exporter For Major Overseas Marl 

ASTAR INTERNATIONAL co.ltd. 

A valuable investment 



Next day delivery guaranteed throughout mainland | Address 
^) U.K. — See the dealers listed in the catalogue. 

a Brought to you by a wealth of experience. 

Reliable and durable, this new, precision ■ 
engineered diskette from Britain’s leading 

* force in magnetic media, deserved a very 
special name. 

* Available in 514" or 8” sizes in any 
| configuration you require, Platinum is for 

‘ those who value accurate retention and 
$ retrieval of key information. 

| Norman Magnetics Limited 
i Invincible Road Farnborough Hampshire GUM 7NP 
* Tel (0252) 515066 
I Telex 858475 (NORMAG G) Fax (0252) 518506 

kJ 

_, 
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Control Data introduces 
StorageMaster flexible media. 

A lot of companies make diskettes. 
But Control Data also makes disk drives. 

In fact, we’re the leading 
independent supplier of disk drives to 
computer manufacturers. 

Now we’ve put our expertise into a 
truly superior new range of products: 
Control Data StorageMaster diskettes. 

Choose from a complete range of 
8" and 51/4" single and double sided 
diskettes in single or double densities. 

Each is 100% certified and backed 
by a 5 year warranty 

Ask for StorageMaster diskettes 
from your computer supplies distributor 

Or for information on your 
nearest StorageMaster 
supplier contact:- 
Control Dataset Limited, 
PO. Box 16, Argyle Way, 
Stevenage, Herts. SGI 2AB. 
Tel: 0438- 313322 or 
Telesales Freephone: 0438-313577. 

<§§> 
CONTRPL 
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Call your nearest 
StorageMaster 
authorised 
stockist today: 
Cantec 
Business Equipment Centre 
Merrion Road 
DUBLIN 4 Ireland 
Tel No: Dublin 694455 
Churchill Computer Supplies Limited 
140/142 High Street BUSHEY Herts 
Tel No: 01-950 9510 
Computer Supplies Limited 
Unit 23, 
Henlow Industrial Estate 
HENLOW Bedfordshire 
Tel Nos: Henlow (0462) 813511 

Bristol (0272) 849730 

Computer Supplies Company 
Custom House, 16/18 Union Street 
BONESS West Lothian, Scotland 
Tel Nos: Boness (0506) 823393 

Washington (091) 4172545 

Diskatech Limited 
6-10 Sheffield Road, Dronfield, 
SHEFFIELD 
Tel No: (0246) 410377 

SBS Data Services Limited 
Unit 3, Clarks Industrial Estate 
Newtown Road 
HOVE. East Sussex 
Tel No: (0273) 726331 
Stralfors Data Products Limited 
Unit 9/11, Techno Trading Estate 
Bramble Road, 
SWINDON. Wilts 
Tel No: (0793) 37837 

Tarbot Computer Services Limited 
Tarbot House, 22 Western Road 
SUTTON. Surrey 
Tel No: 01-642 0021 

TSS/National 
Unit H, 3 Tadman Street 
WAKEFIELD. West Yorkshire 
Tel Nos: Wakefield (0924) 365811 

Chiswick 01-747 3366 
Twinlock (UK) Limited 
36 Croydon Road, Elmers End 
BECKENHAM. Kent 
TelNos: Beckenham 01-658 5931 

Birmingham 021-565 2906 
Warwick Fraser & Co Ltd 
138 Chalmers Way 
North Feltham Trading Estate 
FELTHAM. Middlesex 
Tel No: 01-844 2144 
K & J Wespac Limited 
154-158 Shoreditch High Street 
LONDON El 
Tel No: 01-7291170 

J 
CONTRPL 

DATA 

New for Apricot! 

# 
^rTad0; 

256K RAM CARD 
EXPANDABLE TO 640K 

Not just another ordinary RAM card, but 
ne that has unique expandibility. This latest 

addition to our growing SimonCard range can be 
used with either 64K or 256K dynamic RAM chips at the 

■flick of a switch, which means you will only need to use up 
one precious slot in your Apricot for all your memory 
requirements, since our SimonCard starts at 256K and 
expands up to 640K, giving the maximum available system 
memory on Apricot of 896K. To upgrade from 256K to 640K 
is easy! 16 of the 64K chips are replaced by 256K chips 
and and if you send your SimonCard back to us for the 
upgrade we will part exchange your redundant 64K 
chips for the 256K chips. Prices start at £299 for the 256K 
version. MS-DOS RAM disk software available. 

IBM PC & XT 
RAM boards with asynchronous serial port 

All boards expandable to 256K 

64K+ £180 

192K+ £265 

SIRIUS 
All boards expandable 
to384K 

128K+ £220 

256K+ £305 

^nppkz ][&Hg 

Interfaces complete 
4ft cable & connector 

All of the above boards are of the highest quality 
made with the very best components. They come 
with comprehensive manuals for easy and safe 
installation. 
All prices are exclusive of VAT and postage and 
packing. 

64K D RAMs 
NOW AVAILABLE AT £3.50 EACH 

GENEROUS DEALER DISCOUNTS AVAILABLE 
ON ALL BOARDS 

SIMON COMPUTERS LTD 
28 Lower Addiscombe Road, 
Croydon 
Surrey CR0 6AA 
England 
Tel 01-680 4646 

DESIGNERS AND SUPPLIERS OF QUALITY 
MICROCOMPUTER BOARDS 
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zf-X LOW LOW PRICES 
J BO“ BROTHER PRINTERS £ 

HR15 Daisywheel.£399 Powersupply.49 
^ HR25 Daisywheel.£795 Cooling fan.24 

EP22 Printer/Typewriter.£169 Joystick—2 pot.12 
EP44Printer/Typewriter.£220 80col.inversechip. 6 

40/80col. switch. 9 
MONITORS a/D (16 channels).69 

OUR Realti me clock.49 

SANY0 PRICE mcrnmupc ( _ ^UP 12"gr. med.res.£69 DISC DRIVES 
C04A 12"gr. hi.res.£95 Full height.154 

u—.. i ;J Colourfrom.£199 Half height.154 
—rr:r:.__zzrr kaga 

IZ'gr.hi.res.£99 BBHl 
_OUR 12" amber hi. res.£105 
EPS0N PRICE Colourfrom.£209 

Fx&o:::::::::::::::::::::::::::::::::::::::::::::£359 peripherals cards for apple 11 
RX80FT.£259 £ 
MX100/111.£399 Printer (centronic).38 
FX100.£479 Printer +16k buffer.95 
SHINWA Printer + 32k buffer.109 
CTICP80.£199 Printer + 64k buffer.129 
JUKI Printercable.10 —   ttwit-im- 
Daisywheel 6100.£339 80col. (notlle).42 
STAp 80 col. (lie).47 

Gemini 15X.£309 ^controller16*.32 P&P: printers, monitors £7 
GeminilOX.£219 PAI f4-rnnHiilaWl. Others: Under £100 add £3 Over £100 add £5 
Deltaio.£349 ir^ram °°U al0r . it Please add 15% VAT to total orders. 
OKI (Microline) cpROMuiriioi-.aa For full details and prices of all computer 
gOP £199 cri-tUM writer.consumables, monitors and printers ring: 

82a:::::::::::::::::::::::::::::::::::::::::::::£289 i 021-356 7402 or write t0: 

Z80CP/M.36 S3] ROSCO LTD., Freepost 
Apple is a trade mark of Apple Compu- ASCII encoded keyboard I-1 Birmingham B20 1BR 
ters Inc. u/case, I/case.49 Telex: 334303 TXAG WMG 

IMft MICROCOMPUTER RENTAL 
r~ ’ ■ ' 

From Micro-Rent, Britain’s topjA/alue specialist in microcomputer rental. 

• Try before you buy 
• Flexible terms to suit your needs 
• immediate delivery of all these 

models 
• no capital outlay 

Micro-Rent is Britain’s top-value 
microcomputer rental specialist. You 
can hire on a short-term basis, try the 
leading machines fully in your own 
business before deciding which one is 
the right choice for your particular 
needs. 

Micro-Rent is completely 
independent of any manufacturer, 
and offers expert impartial advice on 
all aspects of microcomputer use. 

CALL TODAY 01-607 8797 
•Prices quoted are based on 3-month rental, excluding VAT. 

Ill MR! MICRO RENT 
127 Cloudesley Road, London, Ni 
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MICRO 
I CITY 

Which 
MAJOR BUSINESS 
TECHNOLOGY 
EXHIBITION _ 
will be — i" 
open on May 
i5",i6,h&i7,h? an 

What products will be on show? 
COMPUTERS, BUSINESS SYSTEMS 
and COMMUNICATION EQUIPMENT 

Plus a special feature. 
“OFFICES OF THE FUTURE” with 
displays of BUSINESS EQUIPMENT 
and OFFICE FURNITURE. 

Who will Micro City appeal to? 
BUSINESS PEOPLE 
DP MANAGERS 
EDUCATIONALISTS 
In fact anyone involved 
in buying or specifying 

How much does it cost? 
ENTRY IS FREE 

on production of 

a business card or 

company letterhead 
(No-one under 18 except 
by special arrangement) 

Bristol Exhibition Complex 
Canons Road, Bristol.(follow the AA signs) 

15th-17th May 1984 
Tues (15th) 10.00am-6.00pm 
Wed (16th) 10.00am-8.00pm 
Thur (17th) 10.00am-5.00pm 

Over 100 Companies will be exhibiting including 

IBM • Canon • ACT • Logica • DRG • 
ICL • Digital Equipment Co. • MBS 

Organised by: Tomorrow’s World Exhibitions 

Tel: Bristol (0272) 292156/7 



BEL TECH 
Software that doesn't insult 

your intelligence 
FOR BBC MODEL B - SPECTRUM 48K COMMODORE 64K 

BEL BASE by John Marshall B.Sc. 
Comprehensive Data Base with 20 Field 
Records containing up to 150 Characters, Alpha/ 
Numeric, Amend, Insert, Delete, Sum, Save, User 
Defined Report Formats, Step Through. 

BELGRAPH Advanced Function Plotting. 
Input your own Equations, Parametrics, Bar Chart, 
Pie Chart, Line Graph, Input Data from 
File or Keyboard, Edit, Save, Name Records. Sort. 

BELCHEM b 

Fully Documented, User Friendly. Explanations, 
Examples, Tests, Illustrations. 
CHEM ONE - Moles, Formulae, Reacting 
Masses & Volumes, Gases. 
CHEM TWO - Balancing Equations, Atomic 
Structure & Bonding, Rates of Reaction, 
Electrolysis, Energy Changes. 

BELGEN K I Keep your Family Geneological 
Records in a modern professional way. 
Keyboard/File entry/Edit. Keyboard Searches:- 
Names, Dates, Places, Births, Marriages, Deaths. 
Male & Female Lines. These, and many other User 
Friendly Menu Options. 

SERVICE-5 STAR PLUS ★ Despatch normally within 24 hrs. 
★ VAT, p & p included. ★ Back up and data tape. ★ User booklet with each program. 
★ Registered user advice service. ★ Institutional orders accepted. 

BEL PLAN BEL MATHS 1&2 
BELSTAT BEL PHYSICS 1&2 
BEL TECH Limited, Stanmore Industrial Estate, Bridgnorth, Shropshire. WV15 5HP 
Telephone: 07462 5420 (24 Hrs.) 

I COMPUTER TYPE_MODEL_ 

. DISC (if applic.)- 
I CREDIT CARD No. PAYMENT BY CHEQUE. P.O., VISA. ACCESS. 

II I I I I M I M 1 M M 1 I 
I Please Complete & Return to:- 

BEL TECH Limited, Stanmore Industrial Estate, Bridgnorth, 
. Shropshire. WV15 5HP. or 

Telephone: 07462 5420 (24 Hrs.) PCW 

7 CAMBRIDGE ST. HEBDEN BRIDGE ■ W. YORKSHIRE HX 7 6 LN 

Tel: (0422)845378 

S OF TITLES AVAILABLE . SEND SAE FOR LISTS & DETAILS OF SPECIAL OFFERS 



FIRST CHOICE FOR 
£Si±#APPLE ACCESSORIES 
• ALL ITEMS FULLY GUARANTEED FOR ONE YEAR® IMMEDIATE DELIVERY® FREE POSTAGE & PACKING WITHIN UK 

^S^ilDEVISE for Visicalc users 

SIDEVISE allows APPLE II, 11+ and lie users to 
print their VisiCalc spreadsheets sideways. No 
longer does the width of the printer limit the size 
of your spreadsheet. £4Q 

lus VAT 

Available from 
PACE SOFTWARE LTD 
92 NEW CROSS STREET, 
BRADFORD BD5 8BS 
Tel. (0274) 729306 
Telex 51564 

0274 729306 

PACE SOFTWARE SUPPLIES LTD. S 
92 New Cross Street, West Bowling, Bradford BD5 8BS 

DESCRIPTION NET INC VAT 

I enclose my cheque payable to PACE SOFTWARE 
SUPPLIES LTD. 
Product for use with |_||l+ I IHe 

Name . 

Address.Town. 

County.Postcode.Tel. No. 
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THE APPLE, IBM PC, 
& EPSON SPECIALISTS! 

lias:- 

For Epson MX (most models), 
FIX or FX Printers. Also 
works in IBM Printers. , 
plug-in module for Epson 
printers that puts 8 or 10 
special print functions at 
your fingertips. Tap the 
printer's panel buttons to 
select the functions you 
need.£39,95 + VAT 

OUR APPLES RUN 
3'A TIMES FASTER 

Bench Tests indicate that, 

on the same tests, 

Apple II with an Acceler¬ 

ator II can run FASTER 

than an IBM PC! 

pean 'Apples. This card 

* 80 column display 
* Additional 64K memory 
* Z-80 processor 
* CP/M operating system + 

Manual. 
All for E299+VAT! A real 
bargain. 

BASF FINE 
FLEXIBLE DISKS 

Single Sided Single Density 
suitable for Apple. 

10 for £16.11 + VAT 
100 for £148.50 +VAT 

Double Sided Double Density 
suitable for IBM PC 

10 for £24.75 +VAT 
100 for £225.00 +VAT 

Double Sided 96 tpi suitable 
for Sirius/Victor 

EPSON PRINTERS - WHOLESALE 
Pete & Pam distribute EPSON, OKI, and other fine printers to computer dealers throughout the 
country. If you’re a computer dealer and haven’t yet discovered the advantages in buying from 
Pete & Pam, give our sales staff a call NOW. We pride ourselves on excellent prices, fast delivery, 

top class technical support and service facilities. You’ve nothing to lose and 

FX-80 
v'/WW////////^ 

5> 
QD *0 

Peter Fisher of Pete & Pam says “I’ve been using a Macintosh 
for a couple of weeks now. The machine is excellent. It’s fast, 
using a 32/16 bit 68000 processor, and has many superb 
features, employing software techniques that are years ahead 
of competitors. The mouse pointer and “pull-down” menus 
make the machine one of the easiest to learn I have come 
across. I recommend that every potential purchaser of a micro 
computer for personal/business/office use see the MACINTOSH 
before making a decision. Ask for a copy of a 10 page review 

supply and circuitry at a 
lower temperature. The fan 
is a high-quality unit at 

£39.95 + VAT (Dealer and 
Distributor enquiries welcome.) 

UCABLES 

UNLIMITED?? 

We can make any cable 
to your specifications. 
Our "Cables Unlimited" 
staff will cut and solder 
to sort out your cable 
problenp - fast! 

Head Office: r ,)ot-n for orders 
NEW HALL HEY RD„ ROSSENDALE, LANCS.. BB4 6JG Tel: (0706) 217744 Telex: 635740 PETPAM G 8 a m -6 pm Mon - Fri (Lancs) 
1 GLENEAGLE RD., LONDON, SW16 6AY Tel: 01-677 7631/01-769 1022 Telex: 923070 PPCOMP G _ 9 a.m. - 6 p m. Mon - Fri (London) 
DALE ST., BILSTON, WEST MIDLANDS, WV14 7JY Tel: 0902-43913 jaHj ^ |g 9.30 a.m. - 3 p.m. Sat (both offices) 



ORIC AND SINCLAIR 
COMPUTERS 

ACORN COMPUTERS 

Double 2 x 400k (£< 

Oriel computer 48K £143 (£141) £151. Oric colour 
printer £134 (£123) £140. New Sinclair QL Computer 
£495 (£455) £475. Sinclair Spectrum 48K £131 (£131) 
£143. Spectrum 16KE101 (£105) £117. Microdrive £70 
(£65) £75. RS232 interface £70 (£65) £75. Blank 
microdrive cartridges £8 (£8) £9.32K memory upgrade 
kitfor_16KSpectrum (issue2and3only)£31 £28) 
speech unit, sound synthesizer ^amplifier and joystick 
port £56 (£56) £62. Fuller full sized FDS keyboard for 
Spectrum printer interfaces with cables: Centronics 
£57 (£53) £58, RS232 £35 (£33) £38. ZX printer £41 ^ c.,n 
mil 

COMMODORE 
COMPUTERS 
Commodore 64 £204 (£184) £204. Vic 20 £104 (£97) 

settejecorder£37 (£38) 
inienaces for VIC20 and 
15 (£44) £50.1541 Disc drive £233 
i Printer £235 (£220) £245.1526 

-1 combined daisy wheel and electric 
typewriter £438 (£415) £445. Combined matrix printer 
and electric typewriter: Brother EP22 £173 (£166) 
£186, Brother EP44 £258 (£235) £260. Juki 6100 
proportional daisy wheel printer £423 (£404) £434. 
MCP40 colour printer £134 (£123) £140. Star STX80 
thermal printer £158 (£143) £163. Interfaces to run the 
above printers from Vic and the Commodore 64 £45 

SWANLEY ELECTRONICS 
The Computer Export Specialists. 

Dept PCW, 32 Goldsel Road, Swanley, Kent BR8 8EZ, England. 
Tel: SWANLEY (0322) 64851. Nothing extra to pay. All prices are 
inclusive. UK prices are shown first and include post and VAT. The 
second price in brackets is for export customers in Europe and 
includes insured airmail postage. The third price is for export 
customers outside Europe (including Australia, etc.) and includes 
insured airmail postage. Official orders welcome. 

-SEESCAN DEVICES— 

COMPUTER VISION SYSTEMS 
IF YOU NEED TO: Count bacterial growth; process 
animal behaviour; examine X-ray/photographic plates; 
measure leaf area; study fractures in metals or could use 
a low cost, well engineered, reliable image processing 
package, then the Seescan Digital Camera and 
Framestore for the BBC Micro at E465 inc VAT is a 
must for you! 

Menu driven software covers various applications and 
fully documented programs show how to combine our 
subroutines easily in your own programs! 

Unit includes: monochrome camera, Z80A second 
processor, 16K framestore, 2K RAM, 4K monitor ROM, 1 
MHz bus interface, BBC software, comprehensive oper¬ 
ators manual and listings of supplied software including 
Z80 monitor, BBC assembly subroutines and BASIC 
programs. 

ALSO 

We offer a range of 

HIGH RESOLUTION FRAMESTORES 
in monochrome or colour from: 

256 x 256 x 16 shades 
to 800 x 800 x 128 shades 

DESIGN AND CONSULTANCY SERVICES 
By experienced design team, rapid personal service. We 
guarantee to be competitive — let us quote for your 
specific need. 

Ring Seescan on 0223 314553/61376 
or write to 

Seescan Devices, 25 Gwydir Street, 
Cambridge CB1 2LG 

-SEESCAN DEVICES- 

a good deal 

more for sucli 

a lot less! 

Apricot with 10Mb 

Daisy wheel printer 

Fully integrated sales, purchase & 

nominal ledger programs 

* Word Processing 
* Supercalc 
* One year’s 

warranty 
Two days training 
£3995 + VAT 

| I’d like to know more about yourgood deal. 

| Tel. . 

I 

191 Nine Mile Ride 
Finchampstead 
Wokingham 
Berks. 
Tel. (0734) 734756 

To: SIRIUS USER CLUB, Enterprise House, Gordon Street, Luton, 
Beds LU1 2QP (Tel: 0582 412214) 
Name: ........ .Address: . 
.Tel: . 
I would like lo know more about Ihe Sirius User Club/I enclose cheque lor 

Banker s Order the reduced rale ot£57 SOp a 

. Your Account No 

? - tor the account ol Sirius User Club (K 

8th Seminar on Catcam Graphics 
16th APRIL-LONDON 

30th APRIL - MANCHESTER 
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DIRECT DISK SUPPLIES 
BARGAIN BOX — BASF DISKS 

SINGLE DENSITY ssso 
DOUBLE DENSITY ssdd 

Apricot Disks - Sony 3.5" - 
Our Price: only £38.99 per 10 

£74.99 per 20 
£359.99 per 100 

£10.99 per 10 £99.99 per 100 

£12.99 per 10 £119.99 per 100 

- Are you paying too much??? 

p&p as per price matrix 
i 

sr y pricing. Use 
3IAL-A-DISK, wo ESBUiJ^JI 

3M \ferbatim 
Datalife 5 year warranty maxel II. 

5.25" single sided disks Code 1-9 10+ Code 1-9 10+ Code 1-9 10+ 

double density 48tpi 744 14.99 13.99 525 17.99 15.99 MD1-D 22.99 20.99 

quad density 96tpi 746 22.99 20.99 577 24.99 22.99 MD1-DD 30.99 28.99 

5.25" double sided disks Code 1-9 10+ Code 1-9 10+ Code 1-9 10+ 

double density 48tpi 745 21.99 19.99 550 25.99 23.99 MD2-D 30.99 28.99 

quad density 96tpi 747 26.99 24.99 557 32.99 30.99 MD2-DD 41.99 39.99 

p&p per 10 disks .75 FOC .75 FOC .75 FOC 

See-10 library box 
p&p per See-10 
ABA lockable boxes 
M35 — 40 disks 
M85 —80 disks 
p&p per ABA box 
(Carriage at cost on 3-9) 

12.99 
15.99 

FOC 

Prices per box of 10 disks excluding VAT 
Next day delivery 
Under 100 disks £7.50, over 100 FOC 
Same day delivery by quotation 

Hard Sector formats available ex-stock. 

Price as per soft sector equivalent 

(eg Verbatim 525-10 see 525-01 price 

£17.99 per 10). 

8" disks, single density, double density 

or double sided. 

PHONE FOR BEST PRICES. 

HOW TO ORDER: 
1. Complete the coupon below and post with 
your cheque, using our FREEPOST address. A 
first class stamp gets it there the next day. 
2. Urgent orders: DIAL-A-DISK 01-541 1144. 
Dictate your order, with ACCESS or VISA, and 
they're as good as received. 
3. Collect from our offices, phone and they will 
be waiting for you between 10.00 and 17.00 

weekdays. (Other times by arrangement). 
4. Crucial Orders: Same day delivery by 
arrangement. 
5. Official Orders: Orders from Government 
Departments, Local Authorities, Universities, 
Schools etc. are very welcome and receive 
immediate attention. Telex orders to 932905 
(Larch G) attention LAN. 

Direct Disk Supplies Ltd., 29 Dagmar Road, Kingston, Surrey KT2 6Qj 

I- 
| To: Direct Disk Supplies Ltd., FREEPOST, 29 Dagmar Road, Kingston, Surrey KT2 6BR. pcw/5/ 

Code Qty Description Price 

Name_ Nett price 
Address Carriage - 

Subtotal 
- VAT 15% _ 
Postcode_Tel_ Total payable to DDS £ 

Cheques payable to DDS. Debit my Access/Bardaycard No: 
90PCW 

Signature: 
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Electronequip 
Hampshire 

Authorised BBC Dealer & Service Centre 

SPECIAL OFFERS 
PHONE FOR DETAILS 

Electronequip is an authorised Acorn service centre and has been an Acorn 
dealer since the introduction of the Atom 

Our demonstration facilities include 20 station Econet and Trochnet systems 

ANBOI BBC Model B Micro Computer 
ANB02 BBC Model B with Econet Interface 
ANB03 BBC Model B with Disc Interface 
ANB04 BBC Model B with Disc & Econet Inter! 

3" Micro Disc 
£129.95 (inc VAT) 

Disc Interface + Drive 
£198.95 (inc VAT) 

Micro Disc Drive for the BBC Micro 
The Micro disc drive offers a method of low cost quick access to 
programs. The drive is essentially a small version of a 5'A inch disc 
drive and offers similar features to the larger drive. 
The data is stored on a 3 inch disc, this is enclosed in a protective hard 
plastic cassette which features a write protect switch. 
The micro drive requires the standard Acorn disc interface, but a new 
disc filing system rom. Acorn DFS may be exchanged for the micro 
DFS for £12.00. The new micro disc filing system allows 60 files per 
disc surface and it can read and write to Acorn DFS discs. Thus if a 
5V4 inch and a micro floppy were connected on the same cable files 
could be transferred between them. 
Capacity: 80.64K bytes Transfer Rate: 125kbit/s 

TRADE ENQUIRIES WELCOME 
ACCESS & BARCLAYCARD ACCEPTED 

LARGE STOCKS — 24 HOUR DESPATCH 
Carriage 50p to £3.50 

NORDMENDE 

14" TV/Monitor £217.00+VAT 
MNB1401 BMC 1401 Colour Monitor 
MNCE37A Cable CE 370A Colour RBG Monitor 
MNKVIS2 Kaga 12" RGB Monitor Vision II (Medium) 
MNKVIS3 Kaga 12" RGB Monitor Vision III (Hi) 
MNM1431 Microvitec 1431 14" Colour Monitor (BBC) 
MNM1441 Microvitec 1441 High Res 14" BBC Monitor 
MNM1451 Microvitec 1451 Medium Res 14" BBC Mon 
MNN1534 Nordmende 14" TV/Monitor 
MNN3534 Nordmende 14" TV/ Monitor with remote con 
MNN4430 Nordmende 20" Prestige TV/Monitor remote 
in.*.* m— -22" Prestige TV/Monitor remote 

n—*:qe TV/Monitor remote 
MNN4432 _ 
MNN4437 Nordmende 27" Pr 

258.75 
228.85 
327.75 

249.55 
269.10 
479.55 

SIDEWISE FITTED 

EPSON 
RX-80FT £263.12 +VAT 
FX-80 £365.09 +VAT 

TORCH.+. 
computers '-im¬ 

perfectly Made in Britain 
Ref Torch Computers Ex VAT In 

01 Torch Work Station (No Monitor) (301) 1244.00 143 
03 Torch Work Station with TOSCA (No Mon.) 1449.00 166 
01 Torch Computer twin 400k (new style) 2250.00 258 
03 Torch Computer twin 400K & TOSCA (grey) 2455.00 
8000 Torch Computer twin 400K Floppy + 68000 3550.00 
8020 Torch Computer 20Mb Hard Disc + 68000 5900.00 
500 Torch Computer twin Floppies (CF500) 2950.00 
- Torch Computer twin 400K & TOSCA (CH500) 3150.00 

'p—*- ~-mputer 20Mb Wincheste- TCH520 
TCHS520 
TMC240 

2823.25 
4082.50 
6785.00 
3392.50 
3622.50 
6497.50 
6727.50 

839!50 

Waoqrh 
COM PUTER Electronequip 

Kings Lynn Branch 
Tel: 0553 3782 A, 

L BBC (y 
36-38 West Street, Fareham, Hants (0329) 230670 
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It’s lonely atthe top 
TULIP SYSTEM! 
of Compudata. 

TIE U.K.S TOP 50 DEALE IS WANTED. 

Userid me details of dealership TULIP SYSTEM® I by return. 

I company 

1 name 

| position 

■ town 

I postcode. 

■ tel. no. . 

Compudata markets one of the most 

powerful and fastest micro computers in the 

world. 

This is due to the application of an 

8086 microprocessor and an 8087 arithmetic 

co-processor. The fourth generation is now a 

fact; not only is speed important, but also the 

ergonomic requirements satisfied. The ease 

with which the TULIP SYSTEM® I can be 

operated is unparalleled, partly due to the 

vast keyboard with its 104 keys. What is 

more, TULIP SYSTEM® I can be used with 

many types of available software. 

Internal memory capacity is 128 k 

minimum extensible to 896 k. Floppy disk 

units are 800 kb formatted. A 350 Kb unit is 

also available for low cost applications. For 

high speed and high capacity requirements, 

hard disk units, using Winchester techno¬ 

logy, are available in capacities of 5 and 

10 Mb. 

The 8 standard character sets ensure 

maximum flexibility. The colors and the high 

resolution graphics make the TULIP 

SYSTEM® I unique. Contact your dealer, he 

can tell you all about it, or write Compudata. 

\ 
U \\\% 

Computer • Processor: 8080, 8087 (opt) • Clock: 8 Mhz • 
RAM: 128 8!>«i Kb • Serial I/o: RS-232 • Parallel I/o: 
Centronics comp. • Interfaces: Hard-disk, tape, lightpen • FI. 
disk controller: 8 inch + 5 Vr inch • Bufferd Keyboard: 104 keys 
Storage • Floppy disk: Dual 51/* inch; 1.5 Mb • Hard disk - 
I'i xed: 5 M b, 10 M b Display • Formats: 80 x 25,04 x 31,40 x 25 • 
l.ovv res. graphics 100 x 100 • High res. graphics: 780x288 (opt) 
• Colour: 8 • Intemat. char, sets: 8 softw. selectable. 

45 blackpool road Ansdell Lytham St. 

Annes Lancashire. Or direct to: Compu¬ 

data bv Hambakenwetering 2 5231 DC | 

’s-Hertogenbosch The Netherlands Tlx: . 

50316 cdata NL Tel: +31 73 422045 I 



LllaVinri 
Computer 

HELPS PLOT 
YOUR FUTURE! 

Easy paftclhg at rear car park 
Nearest tube: Hendon Central 

(Northern Line) BUSINESS COMPUTERS - 
ALL PRICES OF BUSINESS MICROS ARE SUBJECT TO VAT (S 

ACT SIRIUS 
Sirius 1.2 128K. 
Sirius 2.4 256K. 
Sirius SXIOmb 256k 
Sirius Network. 

ACT APRICOT 
Apricot 256K + 2* 315K Disks.... 
Apricot High Res Monitor. 
(Includes Free Software) 

% apricot 

APRICOT/SIRIUS HARD DISK SUBSYSTEM 
Apricot/Sirius 5mb Hard Disk. 
Appcot Sirius ' O'Tib Hard Disk. 
Apricot Sirius 15mb Hard Disk. 
Apricot/Sirius 20mb Hard Disk. 
Apricot Sirius 30mb Hard Disk. 
Apricot/Sirius 40mb Hard Disk. 

ACCESSORIES 
Floppy Disks 
Continuous 
Stationery 
Daisy Wheels 
Printer Ribbons 
Dust Covers 
Disk Storage 

Disk Cleaning Kits 
Battery Backup 
Units 
Tractor Feeds 
Auto Sheet 
Feeders 
Acoustic Hoods 
Computer & Printer 
Stands 
Cables 
Please call for latest second-hand ar 

Interfaces 
Winchester Hard 

Modems 
Monitors 
Ram Cards 
Other 

COMMODORE 
CBM 8032 SK. 
CBM 8096 SK. 
CBM 8050. 
CBM 8250. 

DAISY WHEEL PRINTERS 
Brother CE60 typewriter/Printer 13cps. 
Brother IF50 Centronics/RS232 Interface 
Brother HR15 15cps. 
Brother HR1 18cps. 
Brother HR25 25cps. 
Ricoh Flowriter RP1300 37cps. 
Rocoh Flowriter RP1600 60cps. 

MATRIX PRINTERS 
Brother EP44Typewriter/Printer... 
Epson RX80T. 
Epson RX80FT. 
Epson FX80FT. 
Epson MX100FT. 
Epson FX100FT. 
Epson LQ1500. 
Printer Buffers from. 

Cards 
Government Contracts 
Export Orders 
id ex-demo computers and printers 

Official Tenders 
Educational Discounts 
Mail Order 
Open 6 Days a Week 

SOFTWARE 
Pegasus Full Accounts Suite (per module). 
Sales Ledger Payroll 
Purchase Ledger Stock Control 
Nominal Ledger Job Costing 
Invoicing & Sales Order Processing 
Superwriter. 
Wordstar. 
Mailmerge. 
Wordcraft (Inc Mailmerge & Dictionary). 
Supercalc. 
Multiplan. 
DBase II. 
DMS Delta. 
CSM Incomplete Records (Auditman). 
IBIS Incomplete Records (Accounts Pt 
IBIS Time Recording. 
IBIS Bureau Payroll. 
Micromail (Telecom Gold). 
Special Applications Software. 

BBC 
BBC Model B 
BBC Model B + DFS 

399.00 
469.00 

0 
Disk Drives from. 
Cassette Units from. 

180.00 
.25.00 

COMMODORE 
CBM 64. 199.00 
1541 Disk Drive. 230.00 

(+ £180 free software) 
c' commodore 

CBM 64SX Portable 

CBM Cassette. 
CBM 801 Primer 

(+ £180 free software) , 
.44.95 / 
.230.00 C 

CBM Colour Monitor . ' 23^00 

Also, full range of accessories: 
Joysticks 
Over 1000 Games 
Educational 
Programs 

Speech 
Synthesizers 
Word Processing 
Data Base 
Programs 
Spreadsheet 
Programs 
Sales, Purchase & 
Stock Control 

Monitors 
Computer Desks 
Light Rifles 
Interfaces 
Cables 
Disk Drives 
Cassette 
Recorders 
Over 300 Books 
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The market 
leaders!... 

p~T Computer 1 

l vouchers plus 

£SiE_L--SiHi 
Pi 

Attention Dealers! 

As a result of demand ATA 
UK has been established to 
supply dealers, computer 
products at attractive prices. 
Ring now (Dealers only) 
(0727) 37327 or (0742) 700802 

Export specialists - ring or telex for details 

i.with recognised professional support 
Interfaces 
Apple RS232 Super Sei 
Apple IFEE 488 card ... 
Apple parallel interface< 

Mackintosh — The Ultimate Business 
Machine 
★ 32-bit MC 68,000 microprocessor. 
★ 400 kilobytes 3V& inch disk. 

S:^=V2'=r.:: 

Robocom Bit Stik C.A.D. Graphics 
System 
Robocom Bit Stik 1.1 system. 390.00 
Robocom Bit Stik lOOO upgrade software 350.00 
Robocom Bit Stik 1000 system package 549.00 
Plotter driver for A4 and A3 plotters - 130.00 
Printers & Plotters 
Epson 
Epson RX80 100 CPS.245.00 
Epson FX80 160CPS.349.00 
Epson RX80 FT. 265 00 
Epson FX100 160CPS.480.00 
Apple 
Apple Dot Matrix 1 20 CPS. 349.00 
Apple Letter Quality Printer. 1199.00 
Ricoh 
Ricoh 1300 Flow Writer. 1150 00 

ES5S® 3 

... 

E ALSO STOCK APPLE, HEWLETT PACK/ 

Ss.:::::: 111:! 

TERMS AND CONDITIONS 

milk 
ss as 

ATA - LONDON 4 Albion Hse, 
1 Back Hill, London EC1.01-83 
Telex 25102CHACOMG 
ATA —POTTERS BAR 
197 High Street, Potters Bar, 
Herts EN6 5DA. 0707 57113 
ATA — SHEFFIELD 72 Eldon Stree 

0044 
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The PC EXPRESS 
Accelerator Board 
for the IBM PC and XT 
or ACT Sirius 1 and 
Victor 9000 
computers 

With Free RAMOS software 

You can treble the speed of your computer 
and expand it's memory up to 640K with 
the IBM version or up to 512K of fully 
socketed memory with the Sirius version. PC 
Express upgrades your computer to a true 
16 bit machine with its own advanced 10 
MHZ, 8086 microprocessor. Both boards are 
totally compatible with %AH Hardware • 
All Software • All Operating systems - 
without modification and are fully user 
expandable. 

IBM MULTIFUNCTION 
Board 
An invaluable asset to the professional user. 
• Occupies only one of your valuable slots. 
• Two RS232serial communications ports 

for use with modems or extra printers 
and terminals. 

• A centronics parallel I/O interface port 
which directly matches the IBM printer 
adapter. 

• More memory. Up to 512K of parity 
checked RAM. 

• Real Time Clock, battery powered. 

RAMOS 
RAM Operating System for IBM and Sirius 

A revolutionary new concept from 
Intelligence Research that extends the 
power of your DOS - dramatically speeding 
up input and output. Includes disk caching, 
psuedo (memory) disk and print buffering. 
Combine RAMOS with PC Express to give . 
your machine main frame capabilities. I 

More Power! 
for IBM, Sirius/Victor 
and Apple computers 

HyperRAM Memory 

Apple II and lie 
Memory Expansion 
Boards 

All the memory you need and more! 
Available with 64K, 128K, 256Kor384Kand 
fully user expandable. 

Apple He 
EXCEL-80 Card 

Boards for IBM PC 
and XT, ACT Sirius 1, 
and Victor computers 

With Free RAMOS software 

The EXCEL-80 card is an 80 column display 
board which can be enhanced by the 
addition of64Kauxiliary RAM. 
A unique feature of the EXCEL-80 is that it 
can be simply and instantly upgraded by 
plugging chips straight onto the board. No 
soldering or track cutting is required. 

HyperRAM, the flexible solution. IBM 
version available with 64K, 128K, 192K, 
256K, 384K or up to a full 512K of memory 
installed. User expandable and full parity 
generation and checking. 

Sirius/Victor version with either 128K, 256K, 
384K ora maximum 512K fully socketed 
memory. User expandable. 

Software 
• Re-locates DOS from normal memory to 

RAM card freeing approximately 10K of 
usable memory. 

• Psuedo memory disk drive uses RAM card 
memory to emulate a disk drive at 
greatly increased speed. The capacity of 
the pseudo disk drive can be set from 64K 
up to 384K. 

Quality Products — 
Advanced Technology 
Designed and manufactured in Britain by 
Europe's premiere innovator of 
microcomputer enhancement boards. 

For further details contact: 
Intelligence Research Limited, 
FREEPOST. London SW184BR. 

01-871 1422 
or contact your local dealer. 



SPRING CLEARANCE SALE 
OF EX-DEMO/SURPLUS 

EQUIPMENT 
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CAN YOU HANDLE THE ULTIMATE? 

THE MOST AMAZING PROGRAMMES, THE SMOOTHEST 

ACTION, THE HIGHEST RESOLUTION GRAPHICS? 

ALL ULTIMATE GAMES ARE ARCADE STANDARD, 

FEATURE PACKED, 100% MACHINE CODE. 

AND PURE ADDICTION. 

SO WHICH WILL BLOW FIRST - YOUR COMPUTER OR 

YOUR MIND? 

ONLY EACH 
and all good software retailers. Or 

I-5*^---1 
I Okay, I dare take my computer to the edge of meltdown. Send me the following: I 

[HI Cookie I I Lunar Jetman I I Pssst I I Tranz Am 
iQjetPac | | Jet Pac - Expanded VIC 20 I I Atic Atac 

I enclose cheque/PO for£_ 

Ultimate Play The Game, 
The Green, 

. Ashby de la Zouch, 
Leicestershire. 

THC GniWE 

Play The Game is a trade name of Ashby Computers and Graphics Ltd., The Green, Ashby de la Zouch, Leicestershire, Tel (0530) 411485. Dealer enquiries welcome. 



DATA-SWITCH 

ROBUST CONSTRUCTION 
SCREENED, METAL HOUSING 
FULLY TESTED 
BI-DIRECTIONAL 
24-HOUR DESPATCH 
CARRIAGE PAID 

Model RX 2 way crossover 
PARALLEL DATA: Amphero 

All 24 lines switched. 
Model E2 2 way switch 
Model E3 3 way switch 

£59.95 Model V2 2 way switch 
£69.95 Model V3 3 way switch 
£79.95 Model V4 4 way switch 
£79.95 Model VX 2 way crossover 

•ray (IEE488) or Amphenol 36 way (Centronics) co 
35 lines switched + common grout 

£89.95 Model C2 2 way switch 
£109.95 Model C3 3 way switch 

Model C4 4 way switch 

DATA CABLES 
2 Metres 3 Metres 

24 hour despatch on all cables listed below. Custo 
SERIAL DATA cables RS232/V24. 1 Metre 
Lines 1 to 8 & 20. Unscreened. £11.95 eiz.uu e 
All 25 lines. Unscreened £18.95 £20.65 £1 
State whether Male/Male, Male/Female or Female/Female required. 
PARALLEL DATA cables. Fully screened. 
Centronics. Male/Male. All applications. £24.95 £26.35 £1 
Centronics. IBM PC. £24.95 £26.35 E 
IEE 488. Interface bus cable N/A £37.95 N 

PLEASE ADD VAT AT 15%. ALL ITEMS CARRIAGE PAID 

l-E HOMESTEAD ELECTRONICS 
24, OXFORD RD., DENHAM, 

UXBRIDGE, MIDDLESEX. 

Phone (0895) 832375 (24hrs) 

DISKS DISKS DISKS 
★★★ LOWEST PRICES - FAST DELIVERY *** 

PRICE PROMISE 

fl 5.25"disks'—■ BOXESOF 10™* 

204/2D D/side Q Dens 96tpi80Tr 
VERBATIM DATALIFE (Five year warranty) 

MD525-01 -HR S/side S or D Dens 48tpi 40Tr 
MD550-01 -HR D/side S or D Dens 48tpi 40Tr 
MD577-01 -HR S/side D or Q Dens 96tpi 77/80TI 
MD557-01 -HR D/side D or Q Dens 96tpi 77/80TI 

31 -HR D/side Q Dens 96tpi 80Tr 
F ^sideSDens 

40-5 Lockable Sox 40 Cap inc Disk Pen 1350 13!o( 
185-5 Lockable Box BSOjHnc Disk Pen 16.50 16.0< 

)-5 Compact Ring Binder'20 Cap 4.25 4.0< 

tity Discounts (50 + Box) and Tre 

Access/Barclaycard/Cheq 

34 Cannonbury Avenue, Pinner, Middx HA5 ITS 
Telephone orders any time - we do the rest - 01-868 9548 

CeS Pinner WordPro j^t8! 

< 

zero 
ELECTRONICS 

£ DAISYWHEEL PRINTERS 

MP16 (Ep on compatible! 

REMEMBER: This is only part of our extensive 
and growing range. If you cannot see what you 
want give us a call on 0432 271114!! 

Please add VAT at the current rate to all prices. Advertised prices are 
subject to change without notice E&0E, and are based on cash with 
order terms. Next day carriage £8 (+VAT) per box, postage £1.50 on 
small orders. Telephone to confirm latest prices. Large SAE (22p 
postage) for price list. Callers by appointment only please. Hours 
9am-5.30pm. 

GOLDEN VALLEY COMPUTERS LTD 
11 Tarsmill Court, Rotherwas Industrial Estate, 

Hereford HR2 6JZ. Tel: 0432 271114 
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Well open your eyes 
to what you can do 
withyour personal 

computer. 
Visi On is a revolutionary new type of 

business software from the makers of Visi Calc. 
Until you’ve seen it in action you won’t 
believe it. You won’t believe how in minutes 
you can use your PC screen like the top of your 
desk shifting information from file to file. Or how 
simply you can learn to integrate spreadsheet 
calculations with word processing and business 
graphics and many other applications. You won’t 
believe how much better budgeting, faster 
forecasting and extra personal 
productivity you can get from 
your PC...Until you’ve had a 
‘hands-on’ demonstration at 
your nearest computer dealer. 

Your 

Nearest 

VisiOn 

Dealers 

puter Centre. 0! 
BERKSHIRE: E 

• Reading. C 
technology. C 

lough. Granada Mi 

CHESHIRE: Risley. MBS Soft. 
0925 822261 • DERBYSHIRE: 
Derby. Davidson Richards. 0332 
366803 • DEVON: Paignton. 
Devon Computers. 0803 526303 
• Plymouth. JAD Computers. 
0752 662616 • HAMPSHIRE: 

60155 • Welwyn Garden City. 

39502 • HUMBERSIDE: Hull. 

23146P»°LONDON^ EC'2. Per- 

EC4. MBS^entals. 01-626 2181 

ters. 01-769e?022 •TwiTln- 
telligence t'K. 01-740 5758 • 
Wl. Planning Consultar 

SC 

I'xbriduc. Zvnar. 0895 59831 • 
NORTHAMPTONSHIRE: 

0604 IffST’# NORTHERN 
IRELAND: Belfast. ICS Com- 

FORDSHIRE: Oxford. Oxford 
Data Systems. 0865 717720 • 
SCOTLAND: Aberdeen.^Abtex 

ters. 031-343 1005 • Glasgow. 
MBS Rentals. 041-248 5655 • 
Glasgow. The Byteshop (Glas- 

FORDSHIRE: Burton-on- 

compuringM)91*' 44 76018 ^W. 
MIDLANDS: Birmingham. 
Computer Services, Midlands. 
021-382 4171 • Birmingham. 
CPS Data Systems. 021-707 3866 
• Birmingham. Specialist Com- 
pu^er ^Centre. 021-643 4743 • 

Supplies‘(Swrnsneae)a’0792 297845 
• YORKSHIRE: Bradford. 
RAM Computer Services. 0274 
391166 • Sheffield. Datron Mic- 

Test Drive VisiOn on an IBM PC. XT 

CUT HERE AND TAKE THIS COUPON TO YOUR NEAREST VISI ON DEALER, 
SEE ABOVE EOR PHONES, OR SEND TO RAPID TERMINALS AT RAPID 
HOUSE, DENMARK STREET, HIGH WYCOMBE, BUCKS HP11 2ER. 

I wish to test drive Visi On. Please have my nearest dealer contact me to fix a 
demonstration. □ I wish to receive more information about Visi On. □ 

NAME 

COMPANY 

Lr 
Visi On from VisiCorp is a Rapid Winners Product and Rapid Terminals 

sole UK distributors. 
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MOST PEOPLE QUICKLY 
OUTGROW THEIR MICRO 

WHEN IT HAPPENS TO YOU, MAKE SURE THE HARD 
DISK YOU BUY WILL INTERFACE WITH A NETWORK. 

How are you going to back it up? On floppies? What 
you really need is a 200MB removable Winchester 
‘look-alike’ for £1800. Then if your main disk goes down 
you can even boot from your back up. Carry on using it 
as a disk! How’s that for security? Ask about Corvus’ 
Bank. Nothing less is enough. 

DISK MANAGEMENT UTILITIES Utilities that 
provide you with Passwords for different users. ‘Write 
protect’ facilities. Spooling. You’ll need all these. 
Corvus’Constellation II software works with 
stand-alone drives as well as networked Winchesters. 
It makes your system easier to manage and easier to 
expand. 

VERSATILITY What if you want to use someone 
else’s computer next year? Will you find a local area 
network that will support both your new and old 
computer? Even if they weren’t made by the same 
people? Corvus Omninet networks and hard disks 
support a full range of the most popular professional 
computers. They made it their business. 

SECURITY Real security. The security of a 
successful public company, with a reputation for being 
the leaders in technology and market share. The 
security of knowing 6000 other customers think the 
same as you. Corvus!__ 

Buy Corvus for 
[ Express Data Card 12 

• Archiving that works • Ease of use 
• Multi-user applications • Sharing printers 
• Just to be safe 

CORVUS NETWORK AND HARD DISK FACTS 

Type CSMA 
Topology Arbitrary 

Data Rate 1 MBit/sec 
Network Length 4000 feet (1.21 kms) 
Number of Nodes 64 
Types of Micros Concept, Apple II. lie, III, IBM-PC, DEC Rainbow, Tl 
Operating Systems Dependent on micros 
Packet Size Up to 2 kB 
Network Medium RS-422 Twisted Pair 
Hard Disk Features 

Capacity 6,11,18 MB 
Archiving 20Onb Removable Cartridge or VIDEO Cassette 

Corvus Hard Disks and Networks are compatible with Apple II, 
lie, III, IBM-PC, DEC Rainbow, Tl and IBM compatibles. 

J 1 want to know more about Corvus Networks 

® □ Please send me more information 
■ □ 1 would like a demonstration - please contact me 

■ □ Please send me details of my nearest Corvus Networks Supplier 

■ 1 am interested in networks to support my existing equipment 

■ which is 

5 Name 

_ Position 

h Company 

■ Address 

■ Tel: 

cSmpub 
Corvus Systems Division, Keen Computers Ltd., 

y>r\ Minerva House, Spaniel Row, Nottingham NG1 J (0602)412777 



RING FOR SAMPLE PRINTOUT, FULL SPECIFICATIONS & LATEST PRICES 
BEST PRICES ON THE STAR AND JUKI PRINTERS 

JUKI 6100 

One Year Warranty 

20 CPS : BiDirectional & Logic Seeking 

10,12,15 & Proportional Spacing 

Wordstar Compatible 

2K Buffer: 13 Inch Platen 

Underline: Backspace + Lots more 

Centronics Interface Standard 

RS 232 Interface £54.00 + VAT Extra 

Tractor Feed £99.00 + VAT Extra 

JUKI 6100 £365.22 + VAT = £420.00 

BBC/ORIC or DRAGON Package 
JUKI 6100 +Cable + 

24HR Delivery & VAT £440.00 

ELECTRON £199.00 
BBC Micro Model B £399.00 
BBC Micro Model B with Disk Int. £469.00 

Large Range of Accessories including Disc Drives, Printers, 
Monitors always in stock. 

RS232 INTERFACE STANDARD 

7x9 Character Matrix (7 Needle Head) 

80 CPS Bidirectional & logic seeking 

5,6,8.5,10,12,17 cpi 

40,48,68,80,96,132 cpI 

Friction & Tractor Feed: 10 Inch Platen 

Hi-Res option with Software £10.00/El 5.00 

DP8480 with RS232 Int. £180 + 

£27.00 VAT = £207.00 

Package prices for BBC/Newbrain/Epson HX20 

DP8480 + Cable + Hi-Res + 24Hr Delivery & 

VAT = £227.00 

SERIAL PRINTER CABLES 
BBC to 25 way D type £9.50 
EPSON HX20 to 25 way D type £9.50 
NEWBRAINto25way Dtype £12.00 
25 way D type to 25 way D type £15.00 

Printer Cables 
BBC to 36 Way Centronics Type Connector £15.00 
Dragon to 36 Way Centronics Type Connector £15.00 
Oric to 36 Way Centronics Type Connector £15.00 
Torch to 36 Way Centronics Type Connector £20.00 

Blank Cl 5/C30 Cassettes Ten for £4.50 ANY MIX 
Send SAE for Full Price List 

VAT INCLUDED WHERE APPLICABLE 

PHONE/CREDIT CARD ORDERS WELCOME 
Postage 50p per order or as stated 

24 HR Securicor Delivery for Printers/Disk Drives £8.00 

(SHOP/WORKSHOP CLOSED MONDAYS) 

C.J.E. Dept (PCW), 78 BRIGHTON RD 
WORTHING 

Microcomputers w sussex bnh 2en 
(0903) 213900 

STAR GEMINI 10X 

120 CPS Bidirectional & Logic seeking 

5,6,8.5,10,12,17 cpi 40,48,68,80,96,136 cpi Italics, 

Emphasized, Double strike, Super & Sub Scripts 

Downloadable Character Set 

Hi-Resolution & Block Graphics STAR DELTA 10 

Continuous Underline, Backspace, 160 CPS 
Friction or Tractor Feed CENTRONICS AND 

Centronics Interface Std RS232 INT. STD. 

RS232 Int. £52.00 + VAT Extra £320 + VAT 

Gemini 10X (10" Carriage) 

£235 inc. VAT 

Package for BBC/DRAGON/ORIC 

GEMINI 10X + Cable + Delivery + 

BBC Screen Dump Software £255 inc. VAT 

RS232 package also available 

GEMINI 10X (15" Carriage) £390 inc. VAT 

RING FOR LATEST PRICES 
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TheName 
jFor Quality ^ 

'Innovation 

H|r£ you enter? 

COMMODORE 

TfrADE ENQUIRIES: ANIROG SOFTWARE LTD. *29 WEST HILL DARTFORD KENT (0322) 92513/8 

MAIL ORDER: 8 HIGH STREET HORLEY SURREY 24 HOUR C?REDIT CARD SALES HORLEY (02934) 6083 

PAYMENT BY CHEQUE P.0 ACCESS/VISA 50p POSTAGE & PACKAGING 



PRINTER EXTRAVAGANZA 
odSrf We challenge you to find a better deall 

5'^ EPSON PRICE CRASH 

EPSON RX80 (DOT MATRIX).£199 + VAT = £228.85 
EPSON RX80FT (DOT MATRIX) .£229 + VAT = £263.35 
EPSON FX80 (DOT MATRIX) .£319 + VAT = £36i.io 
EPSON FX100 (DOT MATRIX).£415 + VAT = £477.25 

DAISY STEP 2000 or UCHIDA DWX 305 
(new low cost - high quality Daisywheel) .... £279 + VAT = £320.85 

JUKI 6100.£379 + VAT = £435 85 

CCP 40 (new amazing portable 4 colour printer/plotter) 

.£109 + VAT = £125.35 

BROTHER HR15.£389 + VAT = £447 85 

NEW LOW PRICES 
MT 80 (DOT MATRIX).£194 + VAT = £22310 

OKI MICROLINES.NEW LOWER PRICES — CALL 

FIDELITY 14" COLOUR MONITOR fie COMPOSITE VIDEO 
.£189 + VAT = £217.35 

MANY MORE PRINTERS AVAILABLE - OVER 200 SCI(UK) BARGAINS 

SEND NOW FOR OUR FAMOUS CATALOGUE 
WE WILL MATCH ANY GENUINE PRICE. 

SCl(UK) IS NEVER BEATEN ON PRICE 

for cheapest prices 0730 61745 
0730 63741 

STAR GEMINI lOx.£198 

STAR DELTA 10.£325 

STAR GEMINI 15x.£325 

STAR RADIX 10.£499 

STAR RADIX 15.£599 

MCP 165 (DOT MATRIX - NLQ).£325 + VAT = £373.75 

(the most amazing DM printer we have ever sold.) 
Telephone now for details 

VAT = 

VAT = 

VAT = 

VAT = 

VAT = 

: £227.70 

: £373.75 

: £373.75 

: £573.85 

: £688.85 

We have interfaces for all types of 
computers, including CBM 64, VIC 20, 
APPLE, TRS 80, IBM, BBC, SPECTRUM, QL, etc. 

Its SUNDAY - Do you realise you can order NOW - We are open 7 DAYS A WEEK. 

SCI(UK) 0730 61745 
0730 63741 
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;appkrt 
® 3rd National Apple User Exhibition 

s 

EUROPE’S TOP 
APPLE EVENT 

IS BACK! 
tttt 
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Meet the experts at the 
Users’ Convention Third National Apple 

Life after the mouse, in-depth coverage of Apple’s latest 
computers and news about the latest developments in 
data storage and communications - they are all on the 
agenda for this year’s Apple User Convention. 

Expert discussions will range from database and 
spreadsheet techniques to the use of hard discs and video 
discs - and we’ll also put senior staff from Apple 
Computer (UK) into the “hot seat” to answer your 

questions. 
Entry to the convention - on May 25 and 26 - costs 

just £5 a day (or £3 for a half-day session). It’s a unique 
opportunity to share the experience of leading Apple users 

and to expand your own Apple world. 

ACCOMMODATION 
Accommodation has been made available for 
delegates at specially reduced rates in the luxurious 
Excelsior Hotel, Heathrow. Included in the price is a 
seat on the courtesy coach to and from the Apple 
’84 Exhibition. 

Normal Our 
Price 

Single £47 
Twin/Double £54 
Triple £60 

Price 

£33 
£40 
£46 

Prices are per room per night for bed and 
Continental breakfast including VAT. 

=FF 

B 

Take 

4op-A 

part 4r Ta€ 

V re 2 c oi npe iff on v fit i 

itt ern^pnziis. 
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Exhibition opening hours: 

Thursday May 24: 10am-5.30pm 
Friday May 25: 10am-5.30pm 

Saturday May 26: 10am-4.30pm 

□ l would like further details of the 
Apple ’84 Exhibition, conference 
agenda and hotel accommodation. 

faiw'ti/. 
□ Please send me FREE tickets to the Apple ’84 Exhibition. 

Name 

Company 

Address 

Tel. No. 

POST TO: Apple ’84, Europa House, FREEPOST, 
68 Chester Road, Hazel Grove, Stockport SK7 5NY. 



Discotek Announce a 
New Concept in Disks 

Double the capacity at half the cost! 
If you’re using single sided drives you can save yourself money, time and space with the 

FLIPPY-FLOPPY© 
Single Density £1.99 each Double Density £2.99 each. 

Quite simply all diskettes are capable of carrying data on both sides, but old-fashioned disks only have one 

read/write notch limiting the disk storage to one side. The FLIPPY FLOPPY1 has two, doubling the storage - 

just take your disk out - flip it over - and put it back. 

Factory-formatted too! 
For BBC, Atari, Commodore, Apple, in fact any single sided drive. 

We buy our disks in bulk from one of Americas major manufacturers. Then at our London laboratory we check 

and verify them to ensure the highest possible standards. With our ‘state of the art’ technology we format the 

disks for your machine at the same time. Result - we know the disk is perfect and you save time and money too. 

Just imagine never having to format another disk again! And only another lOp each. 

All disks carry our two-for-one five year guarantee 
Join the FLIPPY-FLOPPY revolution - fill in the coupon below. 

Disco Technology Ltd, 20 Orange Street, London WC2H 7ED. 
Access holders ring 01-9301612 and ask for Mike Hyman 10 a.m. - 4 p.m. for personal attention. 

Please supply _ _ (qty) single density Flippy-Floppy1 

Non-formatted at £1.99 or £2.99 each respectively or formatted to my_ 

computer at an extra lOp per disk. (Please add 15% VAT) I enclose a cheque for £. 

or debit my Access card No_ 

Name-Signature_ 

Address--- 

Postcode_Daytime phone no_ 

(qty) double density Flippy-Floppy10 

_(manufacturer) —(model) 

To Disco Technology Ltd, 
20 Orange Street, 
London WC2H 7ED 

DISCOVER 



SHOCKING NEWS!! 
(Limited period clearances) 

EPSON Printers from £209 
SHINWA Printers for £185 
DISKS (BASF) from £1.00 each 
DISK cases (hold 10) 

£1.50 each 
BBC Parallel leads £10 each 
STAR Printers at £199 
DAISYWHEEL Printers - 
prices 

— low 

Phone 0962-66191 
for more shocking news 

Nationwide delivery at £5 a parcel — disks from 
£1.00 

(all prices ex VAT and subject to availability) 

micro miracles 
50A Stockbridge Road, Winchester, Hants 
S022 6RL England 
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rOElMBBC MICRO 
REGISTERED REFERRAL CENTRE FOR THE BBC PROJECT 

BEEBUG id BBC MICRO 
BRITAIN'S LARGEST SINGLE-MICRO USER GROUP 

March Issue: Program features: Krazy Football game, the Manhole game, 
requiring quick thought and fast reaction, Extending ASTAAD, our popular 
Computer Aided Design Program, The Stonemason, Multiple Disc Cata¬ 
logues, a program version of Bach’s Cantata No. 147, a program for Printing 
Your Own Function Key Labels. Plus articles on Acorn’s Latest Develop¬ 
ments, Testing Out Your Micro (Sideways ROMs), Machine Code Graphics 
(Part 2), Compact Function Key Definitions. Plus Reviews of FORTH for the 
BBC micro, Memory Expansion Board Review, Software Reviews, Hints and 
Tips. 

April Issue: Program Features: Elevasion, a fast action game, Dartboard 
game, with joystick or keyboard control. Domestic Accounts — Annual 
Budgets, for the home user, Colourful 3D Bar Charts, Indexing Programs on 
Cassette, a useful utility, Moving Text Display and our own April Fool program. 
Plus articles on Testing Out Your Micro (this month the Video ULA). Machine 
Code Graphics (Part 3). Plus Reviews of Acorn’s Teletext Adaptor, Books 
on Disk Systems, and the Latest Computer Games, Plus News of new 
products, Postbag, Hints and Tips. 

Qualify System Software 
HISOFT PASCAL 4T 

“• • • I haven’t seen any other compiler that could match Hisoft’s Pascal”... Using the Spectrum Micro — Autumn 1983. 
This is a very impressive product... of benefit to any Spectrum programmer”... David Bolton ZX COMPUTING Aug/Sept 1983. 

.length reviews of our powerful and virtually full implementation of Standard Pascal. The advantages of using the Pascal language _ 
-. —- —-*-— manu oh™ic anH,.niwareiria* „„ a good knowledge and understanding of Pascal for their id truly structured programming — many schools and universities insist or 

Just two comments from . 
many; fast, self-documenting 
Computer Studies courses. 
Now you can learn and use Pascal on your home micro; Hisoft Pascal is available for a wide range of home computers, including the 48K Spectrum. Typically, 
compiled programs run 40 times faster than their interpreted BASIC equivalent — and sometimes up to 1,000 times faster1 
Hisoft Pascal supports all the Standard Pascal data structures and statements: INTEGERS, REALS, CHARacters, ARRAYS, SETs, RECORDS, POINTERS, 
Enumerated types, FOR ... DO, REPEAT . . UNTIL, WHILE ... DO, CASE ... OF and many pre-defined Procedures and Functions (e.g. SORT, TAN, SIN, COS, 
INLINE, PEEK, POKE etc. etc.) — it is not a Tiny Pascal but a powerful educational and development tool which allows the user to develop true high-level 
language skills while attaining execution speed close to that of machine-code. 
Hisoft Pascal for the ZX Spectrum now comes complete with ZX Microdrive support Ianything you can do with tape you can do with Microdrive) and a 
Turtle Graphics package w y creation of complex graphic programs. 

HISOFT DEVPAC 3 
".. . DEVPAC is most highly recommended. The documentation is first class" ... Your Computer — May 1983. 
"•.. it is impossible to recommend any other development package fcr the Spectrum over DEVPAC." . . . Adam Denning — ECM April 1984. 
Need we say more? DEVPAC 3 is a very powerful assembler, editor and disassembler/debugger. Forget about buying lots of separate packages for your 
machine-code development — it's all in DEVPAC 3. A full Z80 assembler with conditional assembly, all standard directives, full arithmetic (*, /, +, -, OR, 
XOR, AND, MOD), many assembler commands for controlling object code generation, listing, printing etc., full line editor with advanced facilities like 
search/replace string, 'include' facility that lets you assemble from tape (or Microdrive) without taking up memory for your source text AND a superb 
disassembler/debugger with 'front panel' display of Z80 registers and flags with commands like search for string of bytes, copy memory, disassemble 
memory (to an assembler textfile, if you wish), list memory in ASCII, set multiple breakpoints, and, above all, single-step through machine code programs, . you v 

instruction at a time, EVEN IN ROM! 
DEVPAC comes complete with a 45 page user manual. 
On the ZX Spectrum, DEVPAC fully supports the ZX Microdr 
object code to Microdrive — DEVPAC still fully supports tape as 
Prices: 
Hisoft Pascal 4T (ZX SPECTRUM) £25 inclusive 

(NewBrain, SHARP MZ700 etc) £35 plus VAT 
Hisoft Pascal 4D, many disk formats £46 inc. 

Hisoft DEVPAC 3 (ZX SPECTRUM) £14 inclusive 
(NewBrain) £25 inclusive 

HISOFT 
13 Gooseacre, Cheddington 

Leighton Buzzard, Beds. LU7 O! 
d others Tel: (0296) 668995 &L 

allowing assembly from microdrive, saving of text to and from Microdrive and saving of 

-raH 
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An independent 
non-profit making ~ 

organisation 
APPLE USERS!!! 

B.A.S.U.G. 
BRITISH APPLE SYSTEMS USER GROUP 

What can BASUG do for you? 

★ Massive , inexpensive software library 

★ Bi-monthly journal HARD CORE (articles, 
members' letters, reviews, hints and tips, 
problems, small ads.) 

★ Closed user group on Prestel 

★ Hotline ★ Peripherals ★ Disks 

★ National and local meetings 

★ Courses (Pascal, Machine Code, 
Visicalc etc) ★ Bulletin board 

★ Special Offers, Deals 

SUSS BOX 

Plus-1 
Computing 

Data Management 
Everyman 

dBase II 
Friday! 

Word Processing 
Wordstar 
Spellstar 

Mailmerge 
Starindex 
Multimate 

. . . And much more . 

Business Accounting 
MAP 

CFACC 
Peachtree 

Special Offer: Until 30 April 1984, the MAP payroll/SSP package 

(normal price £500+VAT) is available at £650+VAT 

Bespoke software and consultancy services also available. 

We’ll install your system if you require and provide all the support you need; if you aren’t sure of your 

requirements we can arrange to get together for a discussion and demonstration with no obligation. 

Mail order service available for “off the shelf’ packages 

Access and Visa welcome - For full details and prices contact: 

Plus 1 Computing, 36 Boston Place, London NW1 6ER 
Telephone 01-723 8646 
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Midlands 
’phone (0203) 23000 

for details of 
• Competitive price 
• Personal demonstration 
• Full support service 
• Copy of 

A Mac Newsletter 

Adelphi Business 
Computers Ltd 

25 Trinity Street 
Coventry CV11FJ 

Tel: 0203 23000 

The new Lisa 2 range now available 

^§21 ^cippkz authorised dealer 

Top savings on Floppy Disks 
FAST MAIL ORDER SERVICE 

VERBATIM (World Market Leaders) 

sssss- 
5Y* Diskettes | pricb.. „MO .mount 

Hill Hill 
llwls Is II11 

111” ill 
IIIk 111111 
••“SIS™ 

SlJIg. 
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Here is your Future 
UTURE EVOLUTION 
uilt in local area network means you can grow with plug- 
i simplicity. 

British and beautiful, the new Future Computer 
range is the best buy in business micros today. 
• Low price — £1875 or less, buys a lot of power. 
• Power — 128K to 1 Mbyte as standard. 
• Speed — Around 60% faster than other 8088 micros. 
• IBM Compatibility — will run most IBM software and 

Cards (optional). 
• ‘Future Evolution’ — Built-in Local Area Network for plug¬ 

in growth. 
• O/S Choice - CP/M86, CCP/M, MS/DOS. 
• User comfort — VDU tilts and swivels; separate keyboard 

& processor can be slung from desk side. 
• Range — From terminals to network processors. 
• Dependability — Continuous 'Check Guard" diagnostics. 

imiCOCEL The sole UK distributors of the Future Computer (Holdings)P.i.c. 
Encotel Systems Limited, 7 Imperial Way, Croydon Airport Industrial Estate, Croydon. Surrey CR04RR 
Telephone: 01-680 6040 (six lines) / 01-686 9687 Telex 8951921 ENCO G 

THE FX20 MODEL 

128K16 BIT 1-6MB 

DISK STORAGE 

The 
best 
price 
for p 

2 x 320K 



Software can help. Each one provides a teaching and revision aid 
tailored to the standard school syllabus up to CSE/O level. 
Choose from Mathskills I & II and Englishskills I & II and enjoy 
learning! 
Englishskills I—four programs which cover parts of speech, similes, 
meanings and proverbs. 
Englishskills II—looks at metaphors, opposites, group terms and odd 
word out. 
Mathskills I —concentrates on long multiplication, long division, 
highest common factot lowest common multiple and fraction 
manipulation. 
Mathskills II —six important topics are covered here: areas, 
perimeters, simple equations, percentages, sets and Venn diagrams. 

All the programs are bright and colourful, and supplied with 
instructions. 

Available from larger branches of Boots, W.H. Smith and 
other computer shops everywhere. 

Range suits 10-15 year olds. 

-its an education. 

Fisons pic Scientific Equipment Divi; 



INTEREST FREE FINANCE! 
OVER 12 or 24 MONTHS 

ON THE 

IBM PC 
e.g. 

IBM PC = £1988 

+ 24 (months) = 

£82.83 per month 

|OEM|OFFICE EFFICIENCY MACHINES, BRITAIN'S NO. 1 COMPUTER 

DEALER OFFERS YOU TOTAL FLEXIBILITY AND SUPPORT 

ON THE IBM PERSONAL COMPUTER INCLUDING: 

■ INTEREST FREE CREDIT* (can be arranged on most 
computers over £2000* — call for quote) 

■ RENTALS (1 day to 2 years) 

■ LEASING (2 years to 6 years) 

■ TRADE IN any micro against a new machine* 

■ ON SITE MAINTENANCE (contracts also available on 
equipment purchased elsewhere) 

■ TRAINING (courses held monthly — BOOK NOW!) 

The above also available on most machines 
including 

smusi apricot oi»i«»*im2o 

A m ~ 
KAYmO 

Portable computer 

Call our West London Showrooms to arrange a 
demonstration on 01-741 7381 

or 
To place your order, call our hot line on 
01-748 8404 

•subject to status and conditions 

To: OFFICE EFFICIENCY MACHINES LTD. 
150-152 King Street, Hammersmith, 
London W.6. Tel. 741 7383/4/5/6 

□ Please ask your sales staff to contact me CD Urgent 
I have a requirement for D 1 system CD 2-9 systems 

Q 10 or more systems 

I will be purchasing within 
Q 1 week CD 1 month CD 3 months or more 

My budget is £. 

Name_Title_ 

Company ___ 



The SPRI 
with operator 
interchangeable 
interfaces — and 
the SPRINT 12/20 
both daisywheel 
printers with 
Qume superb 
design and letter- 
quality print. 

SPRINT 11 Plus with a 
choice of 40 cps. or 55 cps. 
which incorporate the unique 
Qume operator interchangeable ’ 
interface modules that fit most populai 
computers, through the range of R.S. 2321 
I.E.E.E. and Centronics interfaces. 

SPRINT 12/20 with a good speed (20 cps.) for 
business, professional or home use. Engineered by ^ 
Qume to give years of reliable service and available 
at an attractive price. Interface compatibility with most 
popular micro computers. Compact design — user friendly. 
Uses Qume standard Printwheels and Ribbons the most 
accessible range available in the U.K. 
Options include — Forms Tractor, 
Letter Guide or Sheet Feeder 

Qume (UK) Limited, 

A British Company of ITT 



Quine 
Distributor 
Network 
UK and Ireland 

P = Printers. 
V = Video Terminals. 
M = Disk Drives. 

™T40>72n;-M 
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GRUNDIG RGB 
MONITOR/TELEVISION 

WITH COMPUTER MONITOR INPUTS 

16" £260.83 20" £278.22 
22" £313.00 26" £396.48 

PLUS VAT 

• Quantity Discounts 

• BBC Acorn 6 pin socket 
• Automatic switching for BBC 

• 6 pin lead supplied 
• 1 volt PP composite video 
• 80 character resolution 
• Teletext remote control models available 
• Carriage, insurance extra 
• Remote controls ideal for school etc. 

RGB modification by H Reynolds in our factory 
(Grundig approved) 

APPOINTED PRESTEL DEALER 

H REYNOLDS & SONS 
(TILBURY) LTD 

28A SOUTHEND ROAD, GRAYS, ESSEX 
Tel: (0375) 31641 

DUCKWORTH 
HOME COMPUTING 

EXTENDED BASIC FOR THE CBM-64 
This cassette-based utility saves time and adds great scope to your 
machine with useful and powerful commands to the 64’s Basic. No 
more need for all those Pokes and Peeks before you can use the 
64’s amazing graphics, sounds and other facilities! 

The commands added include: GR (graphic mode), PLOT (plots 
a point), DRAW (draws from specified points), TYPE (for normal or 
large characters in Hi-res). There are also colour commands for the 
screen border and characters. 

Sprite commands include C 
(to move sprites) COLLIDE and SI 
chip, SOUND, FILTER, PLAY and V 
mands cover the Joystick, Paddles and Light Pen, . 
usual commands like RENUMBER, OLD and FIND. 

Comes with an extensive manual for using the 
examples of most commands. The package is writ! 
Machine Code and in no way interferes with the 
programs. 

EDITOR ASSEMBLER 
This package includes an Editor which accepts the usual 1 
and automatically renumbers the source listing where inse 
are made, and a two-pass Assembler which can be haltei 
restarted during assembly. It also includes a monitor for si 
loading and editing Code. A complete manual is included. 

£18.50 

Write in for a catalogue of books and software. 

DUCKWORTH/BUG SOFTWARE 
The Old Piano Factory, 43 Gloucester Crescent, London NW17DY 

Tel: 01-485 3484 
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FIRST*for ft 
LOW COST l 
COMPUTING 1 

Mail Order division of Office Equipment Marketing Limited 

SSSWBBt.. 
Pr,cesivft5'Wp''nier 

m 

1 UstPriC( 

ST 
SOTUS aprfcOt TfeleVkleo 

TELEVIDEO 

OCTOPUS 

Sirius 128K Televideo PC 1605 
1.2MB Capacity -Floppy Disk 2195 Twin Disk 
Sirius 128K Televideo PC 1605H 
2.4MB Capacity -Floppy Disk 2695 10MB Hard Disk 
Sirius 256K 
2.4MB Capacity -Floppy Disk 2895 

~l3 ~ 1 o The amazing 8/16 bit LSI Octo/ 
■** 1 L runs 8 and 16 bit software 

Apricot 256K available NOW! 
Single Disk incl. Monitor 1690 Octopus 20 2090 
Apricot 256K 128K Twin 400K Floppy Disk m 
Twin Disk incl. Monitor 1895 Octopus 235 M ^“SOA/ 
Apricot 256K AfClA/ 256K 10MB Hard Disk 3860 ^ v 
10MB Hard Dishp^fC ■* 2995 Prices include AXIS financial 

^Prices include starter software. accounting software. 

£ rr 111 ii 11 — e 
External Hard Disk Subsystems for the I 

2495 SIRIUS, APRICOT, IBM PC and QX10 \ 

5MB Hard Disk 1445 
4295 10MB Hard Disk 1545 

15MB Hard Disk . 1695 

CARRIAGE ONLY £5 ON ALL ITEMS 

FIRSTfor EPSON 
anc lOKI MICROLINE \ PRINTERS 

SHEER ELEGANCE 
RX80 
IOOCPS8OC0I 
RX80F/T 
IOOCPS8OC0I 
FX80 
I6OCPS8OC0I 
FX100 
160CPS 136 Col 

OKI MICROLINE 
| SHEER MAGIC 
I M82A 
L120CPS 80 Col 

M92P 

List OEM 1?°%PS80CO' 
Prirp Prirp 

£ £ I6OCPS8OC0I 
279 249 M83A 

120CPS 136 Col 
319 279 M84P 

200CPS 136 Col 
438 369 M84S 

200CPS 136 Col 
569 469 M93P 

160CPS 136 Col 
M93S 
160CPS 136 Col 

BARGAINS 

£ 
299 

£ 
199 

299 259 
P - Parallel Interface, S - Serial 
Interface, A - Both supplied as std. 

SHINWA CTICP80 
JUKI Daisywheel 449 349 
SEIKOSHA GP100A 215 199 
OLIVETTI 
JP101 InkJet 199 159 
DAISYSTEP 
Daisywheel 288 249 

PRICING 
OEM Prices are exclusive of carriage an( 
VAT and are current at time of printing. 

1 
By phone, quoting your ACCESS or 

^ BARCLAYCARD number or by sending a TELEPHONE OEM Computer Sales 
HOW Tf) cheque for the OEM price stated, plus 

carriage and VAT. Please allow 7 days for 
UBiIJlB r 1 HOTLINE 

/A*iAA\ ^Af AA /A / A 

9-11 Regent Street 
ORDER cheque clearance. 30 days credit lor Rugby 

Authorities, subject to 5% Credit Charge. (0788) 70522/3/4 Warwickshire CV21 2PE A 
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For home or business the 
IBM compatible g\ 

4di^ance >X(f 

16 Bit Micro-Computer 

Under £350* 

For the home user start with Model A 
with its massive 144K RAM, 64K ROM and 

outstanding typewriter style keyboard that 
fits within the base unit for portability and storage. 

Note the large return key and position of the numeric keyboard. Fast retrieval from 
storage and fast action on games is achieved by the use of the Intel 808616 bit 
micro-processor running at 4.77 MHz. 
The Advance 86A runs IBM PC software. 
Specification 

CPU Type 

ROM Contents 
Languages Included 
Type of Keyboard 
Keyboard Facilities 
Character Set 
Method of Display 
Display Facilities 
Text 
Graphics Resolution 
Colours Available 
Graphics Facilities 
Cassette Recorder 
Interfaces Included 
Sound 
Operating System 
Printers 
Comments 

16-bit 8086 running at 4.77 MHz. 
128K or 256K with parity plus 16K video 
64K. 
Diagnostics, Basic, Cassette 0/S 
Basic 
Full 84 keys tactile 
10 programmable keys 
256 in ROM 
TV, RGB, Comp/Sync colour or monochrome monitor 
Full screen handling, 4 screen paged 
80 x 25 or 40x25 
320 x 200 or 640 x 200 
16 
Scroll, reverse image 
Audio 
Cassette port, light pen, joystick, Centronics 
Built-in speaker 
Built-in ROM 
Any using Centronics parallel interface 
Hardware and software compatible with IBM PC User-upgradeable 
to Model B Provision for 8087 Arithmetic Processor 

The business user can upgrade to Model B by adding 
the Advance Expansion box containing 2 * 5.25" disc 
drives providing 720K storage at £902.18. 
The Advance 86 Model B offers the business micro¬ 
computer buyer an IBM compatible disk-based 
system with twin drives, with Perfect writer, Calc, Filer 
and Speller software (MS/DOS) for only £1250 plus 
VAT & Delivery. 

Advance 86 Models A & B are designed and marketed 
by Advance Technology UK Ltd. 
128K expansion £125 +VAT 

Delivery within 30 days from receipt of payment. 

*Ex VAT. 

Advance Technology UK Ltd. 
8A Hornsey Street, London N7 8HB 

01-609 0061 

To Advance Technology UK Ltd., BA Hornsey Street, London N7 8HB 1 

□ Please send Model 86A, Micro-Computer & Keyboard I enclose £404.99 including VAT & Delivery. 
□ Please send Model 86B which includes Model 86A plus Expansion Box & Software. I enclose £1250 plus £187.50 VAT plus £10 Delivery 
□ 128Kexpansion £125 + VAT Cheque/Barclaycard/Access No.__ 

Name_Company_ 

Address_Address_ 
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BETTER SAGE 
THAN SORRY 

Why buy an 
accounting 

program that 
might do the job 
...when for £20 

you can try 
ours first? 

Send us just £20 and we’ll 
provide you with a ‘try-before- 
you-buy’ Sage integrated 
accounts program and easy- 
to-follow instruction booklet. 
Try it in your own time, without 
showroom pressure or 
salesman’s patter. See for 
yourself how comprehensively 
efficient, yeteasy-to-learn and 
use, Sage’s one diskette 
programs really are! 

If you decide to buy, the 
£20 is deducted from the 
purchase price. If you decide 
Sage is not for you, then at 
least we’ll have saved you the 
expense of making the wrong 
purchasing decision. If only 
everyone was as thoughtful 
as Sage-how many 
software publishers have 
enough confidence in 
their products to match 
our offer? 

Try-before-you-buy’ is 
available only for the 
original Sage Accounts 
program -the truly inte¬ 
grated book-keeping/ 
accounting program which 
comes on one diskette and 
provides:- 

• Sales/Purchase/Nominal 
ledgers 

• VAT analysis 

• Monthly and Annual 
accounts 

• Age analyses 

• Statements 

• Audit Trail etc. 

-Tel:- 
1 require a program diskette 
suitable for the following computer: 

Model:_ 

Operating System:_ 

Sage is available on most 
CP/M, MS-DOS and PC-DOS 
computers and has so far 
been implemented on over 40 
machines including Apricot, 
Apple, Epson, IBM- PC, Sanyo, 
Philips, Sirius and Zenith. 

If you need any further 
persuasion to give Sage a try, 
perhaps the following two 
quotes will do the trick. 
“Undoubtedly the best value 

Personal Computer World. 
“The hottest property in 
business software.” Micro 
Decision. 

Remember, better SAGE 
than sorry.’ 

Try-before-vou - bu> offer. 
□ Please supply a SAGF, try-before 
-you-buy program and 32 page 
inslmcl ion booklet I enclose a 
cheque for £20.00 inclusive of VAT 
and postage which I understand 
will be refunded in full against the 
purchase of any SACK accounting 
program costing at least 
£375 + VAT. 

Company:_ 

Address:_ 

The Sage range also 
includes more 
comprehensive products like 
Sage Plus-£525. Sage 
Executive-£695 and Sage 
Payroll - £195. They can be 
seen and tried at any of our 
650 UK dealers! 

EV.fIDI 
Innovation not imitation 

□ i do not yet own a computer. 
Please send me the address of the 
nearest dealer where I can try Sage. 
□ Before I try SAGE, please send 
me details of the full software range. 

u? 

Detach and post to: 
SAGESOFT LIMITED, NEI HOUSE, 
REGENT CENTRE, NEWCASTLE UPON 
TYNE NE3 3SB. Telephone 091 284 7077 
Telex 53623 SAGESL G. pcwiJ 
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If your microcomputer job involves managing information, you’ll need a Compsoft Data Management 

System. It’s your guarantee that computerisation will be a success. 

Compsoft are world leaders when it comes to easy to use database programs. There is nothing quite so 

genuinely user friendly, and nothing quite as powerful. And Compsoft were the winners of the 1983 RITA 

(Recognition of Information Technology Achievement) Awards ‘Software Product of the Year’. 

We can give your *Computer the power to breeze through the management of any record keeping 

situation, — effortlessly, efficiently, and more accurately than you ever dreamed possible. From sales 

ledger to stock control, purchaser ledger to personnel, clubs to customers, and in a thousand other ways, 

we can lend a helping hand. 

You don’t have to be a computer expert to use Compsoft’s DMS or Delta. Both programs offer fast, 

accurate and elegant database power for both first time computer users and professional systeHj^lesigners. 

You owe it to yourself to know more. Either return the coupon fojusT or simply telephone* 

we’ll send you a complete guide to our versatile database programs - today. 

Delta is available for almost any microcomputer with the MSDOS, PCDOS, CP/ 
IBM, DEC Rainbow, SIRIUS, XEROX, ICL, EPSON and many others. 

DMS is also available for Commodore computers. 

, or MP/M operating systems, including 

Nr Guildford, Surrey 
England GU4 8QZ 

Telephone: Guildford (0483) 898545 

Telex: 859210 CMPSFT 



apnc 
The 4th generation personal computer 

A computer that, for the first time, works 
with you rather than just for you. Hardware 
and Software co-ordinating perfectly. Apricot 
arrives complete and ready to work. 

The MicroScreen on the keyboard, 
unique to Apricot, performs a variety of 
practical functions—as a calculator, calendar, 
time display, and as a window on the screen. 
Most significantly the MicroScreen prompts 
and assists the user by presenting simple 
options whilst running applications. 

Incorporating the very latest advances 
in computer technology. Apricot uses VI2" 
pocket-size diskettes. Secure and compact, 
yet offering increased storage capacity. 

As you’d expect with a 4th generation 
system. Apricot offers true 16-bit processing, 
multi-processor architecture and 256k RAM 
as standard. 

With Pulsar 16-bit business 
software and compatibility with 



apricot 

Apricot includes over £750 of software— 
SuperCalc spreadsheet, business and 
communications software—to ensure that 
your system is immediately effective. 

And because executives arc 
not office bound. 
Apricot offers 
portability, a further 
feature aimed at 
improving efficiency. 

Powerful sleek and 
sophisticated—and 

all at an amazing 
4th generation 
price. 



II1TECREK LTD! 

COLOUR, , , 
7 COLOUR 

Logic seeking in 
dot address mode 

£499 VAT 

With Centronics parallel interface 
and free BBC Micro dump listing. 

Prints overhead transparencies 

Options available: 

• Buffered RS232 interface. 

• Viewdate & RS232 interface. 

• Apple II interface. 

• IBM PC dump. 

from BBC Micro screen - \ size mode 

Specifications: 
640 dots/line & 1280 dots/line Hi res 
mode. 

84 dots/inch both axes. 

Friction feed rollpaper with single sheet 
feed A4. 

37 cps in full colour. 

Ink cartridges, 4 million character life. 

Church Gresley, Burton-on-Trent, Staffs DE11 9PT Dealers. OEM & Educational 

Tel: 0283 215432 Telex: 377106 enquiries welcome 



Wren Computers have just 
launched their Executive System. 

It's great value at £1,000. 
We designed the Wren and 
we're demonstrating now 

with ex-stock delivery. 

Whatever the question, 
you're more likely to find the 
answer at Transam. 

We recognise that the choice of 
microtechnology is becoming over¬ 
whelming, and it's growing all the time. 

That's why we’re redesigning and 
enlarging our showroom to accom¬ 
modate one of the widest ranges of 
business, home and portable micros. 

Doesn't that make the 
choice more difficult? 

Not with the advice and 
expertise available at Transam. 

A wide range enables us to 
explain, demonstrate and compare 
systems and software more 
objectively. 

We can answer all 
your questions on software, 

peripherals and upgrades and 
provide a comprehensive range of books 
and manuals to give you more insight at 
every level. 

Where else could you find all this in 
one store? 

That's one question we can’t answer. 

Transam Microsystems Limited 
59/61 Theobalds Road London, 

WC1X 8SF Telephone: 01-404 4554 

■Transam 

THE computer store. 

I MICROSYSTEMS LIMITED 

Our software division 
is continually developing 

evolutionary software 
to support all our 

users requirements. 

We market a comprehensive 
range of computers and peripherals 

from major manufacturers like 
Epson, IBM, Sharp, NEC, 

Commodore, Sinclair & ACT. 

We design, develop 
and manufacture our own 

successful range of 
computers and 

Phone us today for your FREE copy of our new 36 page products guide. 
Access, Barclaycard and American Express welcome. Telephone orders accepted. Opening hours are 9am to 5pm 

weekdays and 9.30am to 1pm Saturdays. Export enquiries welcome. 
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MMPUTDt? 
MAT REASON! 

Here at KM computing we don't just sell you a computer system. As Computer 
Engineers we can, with our computer engineering resources, provide years of 
support service back up. If you're taking the first step make sure it's in our 
direction! - We could save you some embarrassing mistakes. 

LEASE THIS STARTER 
SYSTEM FROM 
UNDER £16 WEEK 

0 Full range of Micros 
& peripherals 

0 Demonstration area 

0 On site support 
available 

0 Personal Engineers 
attention (by appoint¬ 
ment only please) 

0 No parking problems 

0 Few minutes from Pangbourne 
Station 

Call for the best possible advice. GS Access/Visa 2E 
SALES HOTLINE PANGBOURNE 4460 , 

Computing (Berkshire) Ltd C^7 
(Dept PCW5 ) Unit 25, Horseshoe Park, Pangbourne, Reading, RG8 7JW Tel: 07357 4469 



The NewBrain State of Affairs 

Mtur/Snxirt 

ooooouooooaii , 
BB9BBBIIBBI9V 

BBBBBBBBBBBBB 
BBBBBBBBBBBBB 

Take it from us: buying a NewBrain 
remains one of the best investments you 
can make. 
As the Dutch importer, we were well 
aware of NewBrain’s special features. Now 
we produce this tiny computer ourselves, 
and our research staff has analysed its lay¬ 
out and system software. And there is only 
one conclusion: the NewBrain belongs to 
the select group of ingenious British 
designs; the machine is a survivor. 
Sounds like producer’s propaganda? 
Sorry, but we know what we’re talking 
about. Tradecom International is active in 
the world of big mainframe computers. 
We supply terminals, printers and other 
peripherals and adapt them, if need be, to 
our clients’ requirements. 
Designing data communications networks 
is another of our specialities; we offer 
multi-colour solutions connecting IBM, 
DEC, Burroughs and any other protocol 
in the book. Our clients rank among the 
big multinationals; the names which keep 
coming back in the headlines of the stock 
exchange pages. 
In addition to mainframes, we also know 
what minicomputers are all about. We 
design and deliver, for instance, a system 
custom-designed for medical specialists, 
based on the Hewlett-Packard/250 
minicomputer. 
Tradecom International is no mass- 
producer; our products are made to 
measure. 

The NewBrain fits well in our marketing 
philosophy. We don’t regard it as a 
refined game-machine (although we do 
offer the best of these as well). It is, 
instead, a professional tool for professional 
applications. 
Among the applications lies the field of 
education. So we’ve designed the 
Masternet, a module which can link up to 
15 NewBrains, together with floppy disk 
drives, printer, cassette recorder and 

eventual sub-modules — each bringing 
into use another 15 NewBrains. 
This sophisticated classroom network 
allows teaching by computer. The 
possibilities are myriad. Using the 
Masternet, the teacher can communicate 
with one pupil, a group or the entire class 
for lessons in more than computer 
programming. Geography, mathematics 
and more can be laid open to the pupil 
using our system. 
And we’ve written a program for language 
training as well, which allows the loading 
and recording of correct spelling and 
pronunciation on the same tape. The 
image on the screen can be combined with 
instructions from the recorder; a handy 
and functional tool for any school. 

These examples show the way we see the 
NewBrain. It gives the best performance 
in a professional environment; a quality 
you may benefit from at home. 
We don’t consider it our job to offer glib 
solutions. We provide tools to solve 
problems. 
So don’t expect yet another model from us 
every season. We aim for carefully 
thought-out extensions and improvements. 
(The term of depreciation on your 
NewBrain has taken a turn for the better, 
dear buyer. Take it from us: you’ve made 
a sound investment.) 
Expansion interface, disk controller and 
disk drives (200, 400 and 800 Kbyte) are 
now available. Standard CP/MI) programs 
can be run on your NewBrain. And there 
is much more to come. 
As you’ll understand, reorganisation and 
rescheduling is currently the order of the 
day at NewBrain. But we’ll surmount 
these problems and grow. 
With a period of rumour and liquidation 
behind, it is now 1984: NewBrain’s future 
has only just begun. 

A/eurtQxtiin. 
Li i-i,—11 Tradecom International B.V. 

U Lb U Hondsdijk 3 

P.O. Box 60 
2396 ZH Koudekerk a/d Rijn 
Phone: (010-31) 1714-4300 
Telex: 39466 

For the UK 
Tradecom Data Products Ltd 
Phone: 01-941.3519 

NEWBRAIN OVERSEAS 
DISTRIBUTORS 

Belgium 
I.T.C. Belgium 
Leopoldplein 6 / 2500 Lier 
Phone (010-32) 3-4809813 
Telex 32921 

Canary Islands 
Bricar / Lisandro S. Brito del Am 
do Prosperidad nr. 5 
Santa Cruz de Tenerife 
Phone (010-34) 22-279224 
Telex 92011 

Denmark 
Semicap Data APS 
Alhambravej 3 / 1826 Copenhagen 
Phone (010-45) 1-221510 
Telex 15987 

Finland 
Digital Systems 
Kalliolinnate 10 A 
00140 Helsinki 14 
Phone (010-358) 0-632269 
Telex 122754 

Greece (Greece & the Middle East) 
G.E.I. SA 
274 Messogion Avenue 
Holargos / Athens 
Phone (010-30) 1-6525317 
Telex 221312 

Middle East dealers 

The Information Centre 
P.O. Box 26626 / Safat 
Telex 46311 

Lebanon 
Computer Professional? Inc. 
P.O. Box 14-6194 / Beirut 
Phone Beirut 305717/817891 
Telex 22080 

Q^tar 
Business Communications Qatar 
P.O. Box 3656 / Doha 
Phone (010-974) 325851 
Telex 4454 

United Arab Emirates 
Emirates Trading Co. 
P.O. Box 1059 / Dubai 
Phone (010-971) 4-470793 
Telex 46890 

Italy 
Microstar SRL 
Via Cagliero 17 / 20125 Milano 
Phone (010-39) 2-6887604 
Telex 315132 

Malta 
Megabyte Ltd. 
P.O. Box 32 / B’Kara 
Phone (010-356) 47643 
Telex 417 

Norway 
SATT Electronics A/S 
P.O. Box 45 / 6024 Eidsnes 
Phone (010-47) 71-90184 
Telex 40832 

Portugal 
Landry Engenheiros Cons. 
Rua Tomas de Anunciacao 53 A 
1300 Lisboa 
Phone (010-351) 1-681344 
Telex 43436 

Spain 
D. de S.E. SA 
Comte D'Urgell 118 / Barcelona 11 
Phone (010-34) 3-3230066 
Telex 97760 

Western Germany 
Soft- und Hardware Wieseck 
Schustergasse 5 / D-6300 Giessen 
Phone (010-49) 641-57294 

Ehler 
Hawesthuderweg 48 
2000 Hamburg 
Phone (010-49) 40-443265 
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NEWSPRINT 
In the cause of friendlieroperating systems, Guy Kewney reports 
on Unix-likeSl and Digital Research's Virtual Mouse. 
Plus a look to the future with voice-driven programs and 
a spaghetti western. 

Brave new 
operating 
system 
Unix expects you to sit at a 
remoteterminal and be very 
clever, CP/M expects you to be 
very patient, and MS-DOS is 
hardlyanydifferent. 

None of these understand 
multiple computers, only one 
knowsthefirstthing about 
multi-tasking, and parallel 
processing and networks are 
beyondthemall. 

But it takes a brave man to 
lookdisparaginglyatCP/M, 
UnixandMS-DOSand throw 
them out, sit down and write 
hisown operating system. 

Ittakes a braver man to bring 
that operating system to 
market and try to get other 
people to throwtheir 
established systems away— 
Multi-Solutions boss Charles 
Lombardo isthe brave man in 
question. 

His product is SI, and he 
announced it at Softcon with 
the ringing headline: 

'Unixisadinosaur.' 
He went on to castigate CP/M 

and MS-DOS as 'toys' and 
offered his product as 'the 
world'sfirst 4th generation 
operating system.' 

Whatimpressedmewasthat 
nobody laughed. 

SI isachildofUnix,inthe 
sensethat it is Unix source 
code compatible—programs 
writtenforUnixwillrunonSI, 
says Lombardo. 

Butitlooksalotfurtherinto 
thefuture.lt can read and write 
CP/M, Unix, p-system. Flex, 
IBM 3741, DEC Files 11, 
MS-DOS,andotherfiles. Italso 
doescomplexdata handling, 
which goes under such 
inexplicable labels as record 
f i les, stream fi les a nd keyed 
files, Isam Vsam and B-Tree. 

Whatmakes ittruly special 
(for me) isthat any task in a 
system can run on any 
computer in the network. And 
each system will display a full, 
quickly-changing, bit-mapped 

256processorscan be 
simultaneously operating. 

It isn't justthe computer 
freaksandUnixenthusiasts 
who take him seriously. The 
US stock market has already 
found over a million dollars for 
him, and the general comment 
from people is: 'We're 
watchi ng you very ca ref u I ly, 
Lombardo!' 

He'scontactablein 
Lawrenceville, New Jersey, on 
(609)6951337. 

Programmer’s 
paradise 
Journalistand programmer 
Peter Laurie says he is going to 
call his next book: I wonder 
whyitdidthat?—a cry which is 
an encapsulation of the 
frustrated programmer's 
despair at ever getting the 
bugsoutof a program. 

Anybodywhohaseverused 
acomputerofthelBM 
generationorearlierwillknow 
atoncewhatlmean. 

All this is propaganda in the 
causeofbetteroperating 
systems. 

It is also, more to the point, 
wisdomwhichisnow being 
preached inside Digital 
Research (DR), which has 
discoveredaVirtual Mouse. 

A mouse is something which 
movesapointeraroundthe 
screen. AVirtual Mouse is 
more complex: it moves 
around a three dimensional 
space which contains all your 

data, and all your programs, 
andallyourmemory. 

It may sound complex: to 
buildonecertainlyis. Butto 
use one may be to bring the 
computer's habits one step 
closerto those of humans. 

The CP/M people are now 
talking about a Version 4 of 
ConcurrentCP/M.The 
difference between the current 
version (Version 3.1) and4 is 
that Version 3 claimed to be the 
last oftheold, unfriendly, 
mousetrapCP/Ms. 

Version4,saysDR,will have 
the new user interface. In that 
version,you will not haveto 
find and understand a 
programmers'manual to 
protecta datafilewith a 
password. It will be obvious 
howto do it. 

And having done so, all you 
will need in orderto read your 
ownfilewillbethepassword— 
something certainly not true 
with all previous versions of 
Concurrent. 

The advantages of this 
operating system are all in the 
future, and there are lots of 
other hurdlesfor DR to pass 
beforethefuturearrives. But 
the executives in charge of the 
company obviously believe 
thattheirwindowonthefuture 
is brighterthan Microsoft's 
Windows. 

Paul Bailey, UKbossof the 
company, looking a little pale 
after reading this column's 
comments on Concurrent 
recently, showed me a 
demonstration organised bya 
collection of manufacturers, all 
ofwhom were running 

dw 
Programmers fond of writing Forth commands to make 
robot arms move will be delighted by Cyber Robotics and 
the Cyber 310. It's a robot arm driven in Forth. Details on 
Cambridge (0223)210675. 

Concurrent on their machines, 
andheldoutthepromiseof 
more. 

The parade was impressive, 
and since Bailey was able to 
showthe clincher—IBM 
prog rams running as if under 
PC-DOSonanlBM,but 
concurrently with CP/M 
programs—he obviously felt 
thatthe victory was won. 

Afterall,you can't run Lotus 
1 -2-3, Supercalc and WordStar 
simultaneously on any micro, 
unlessyou have Concurrent, 
even if the machines will run all 
three separately. And many 
machines(without 
Concurrent, of course) can't 
manageall those titles. 

Iwasn'ttheleastbit 
surprised to be able to crash 
Version3.1 andSoftnet(the 
networking part) and PC-Mode 
(emulating the IBM micro) all at 
thedemo. 

What still worries me isthat 
programs like PIP, the most 
useful CP/M program ever 
written, still don't understand 
all thecleverthingsthat CP/M 
cando. 

YoucanusePIPtocopy part 
ofafileoffdiskonto paper, 
spacingitto50linesapage, 
and adding a few other bits and 
pieces. Ittakes concentration, 
lots oftrial anderror.andthe 
patienceof Job. 

Butyoucan'tdoitifPIPfinds 
thatthefilehasapassword. It 
should ask'password'—but it 
hasn't been re-written, yet, to 
do so. 

The Virtual Mouse, when it 
comes, will be five times as 
wonderful as password 
protection on textfiles. Or 
maybefiftytimesas 
wonderful. 

But how long will it be before 
I can Virtually Mouse my way 
around dBasell? How soon will 
MicroPro wake up to the Virtual 
Mouseandputholesin 
WordStarforitto runthrough? 

For people like Olivetti, just 
releasing a real 
microcomputer and the 
likelihood of seeing American 
Telephone and Telegraph 
adopt itastheAT&T micro,the 
Virtual Mouse and Softnet 
must look like winners. 

Fortherest of us, however, 
the waitfor a friendly operating 
system (even3.1 canstillcrash 
with an operating system 
error, leaving you despairing 
aboutanhour'swastedtyping) 
is at least a year away. 

Unless somebody else gets 
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Schoolmaster 
approach 
Onecompany trying toget to 
thepointofafriendly 
operating system ahead of DR 
is Bromcom, orthe Bromley 
Computer Consultancy. 

Well,that'sa bit of an 
exaggeration. The Intermixed 
Multi-Processor Operating 
System isn't really an 
operating system, more of a 
schoolmasterfor other 
operating systems. 

It doesn'ttry to handle the 
nutsand bolts of computing — 
reading keyboards when 
programswantthem read, 
printing on displays when 
prog rams want displays lit up 
— butitcoordinatesthosethat 
do. 

'It has been designed to 
utilise standard micro 
operating systems on 
multi-processor based 
computer systems.'This 
grand-sounding phrase 
meansthatifyouhavea 
Su pe rSta r system— 
multi-user and also 
multi-processor—then each 
usercan run an application 
underany desired operating 
system, and Impos will do the 
impossible(!)and reconcile 
any differences. 

Othercomputerscan have 
Impos: 'It has been written in 
Clanguage,andistherefore, 
highly transportable to various 
types of processors,' says 
Bromcom. 'It was initially on 
the Intel 8086chip in the 
SuperStar 16, but will soon be 
on the iAPX 186' (a more 
powerful version of virtually 
the same chip)'and slaves can 
beeitherZ80Awith upto 128 
kbytes of memory, orthe 186 
with one megabyte.' 

Detailson (01 >6978933. 

Wake up, 
Commodore! 
Commodore didn't announce 
itsnewmachines,nordidthe 
company cancel itsold 
machines, at Softcon. At press 
time, it was expected that the 
new Commodore machine 
would,afterall,bean IBM 
lookalike, to be priced 
somewhere under $2000 in 
Britain, and portable. 

Word reaches me that it 
could look likethe Bytec 
Hyperion, and that 
Commodore hopesto have 
themtosellthisyear— 
Septemberisthe rumoured 
month. 

So the question is: What has 
happenedtotheZilogZ8000 
chip which Commodore has 
the rights to build and use? 

This machine, when it 

The machine which inspired the Japanese and Microsoft to 
invent MSX (a blueprint for home computers) is going it 
alone in the UK. 

The machine is the Spectravideo (Benchtested in March) 
which is a vail able through CK Computers of 
Weston-Super-Mare. Now Spectravideo Ltd has set itself up 
here, in London, to distribute its own micro. 

What this means to the customer is simple enough: 
Spectravideo reckons there is so much interest in the micro 
that its original, small-scale plans to sell to a few shops 
through CK need to be beefed up. 

SoCK will carry on selling tosmallshops, but the company 
itself will supply the chains. Details on (01)3300101. 

comes, will probably not be a 
Z8000 machine, butan Intel 
8088or 8086 machine, running 
MS-DOS. You can't do that on 
theZ8000. With the Z8000, 
however, you mightwell build 
amulti-usersystemwithUnix, 
butthat'salongwayawayyet 
—sources suggest a year 
away, which in Commodore 
terms meansjustguesswork. 

Thefailureto cancel, 
however, is less certain. News 
ofthe machine (the 264) 
announced atthe Las Vegas 
Consumer Electronics Show is 
ofthe unofficial sort, and it 
all reads'not for release this 
year,afterall, unless 
somebody changes their 
mind.' 

Commodore got into this 
business by leading with 
technology. The PETbeatthe 
Applellintotheworldand,at 
thetime, everybody said that it 
wasan impossible product. 
TheCommodore64is,inall 
essential details, just a cheaper 
PET, with colourand noises. 

It really is time that company 
got off its comfy chair, and did 
something new. 

Going soft in the 
head 
Cunningly putting on a public 
display of a cake it has already 
eaten, the Computer Retailers' 
Association (CRA) has 
announced indignantly that 
there is notruthinthe 
suggestion thatthe law on 
copyrightneedstighteningup 
tocoversoftware. 

It'sa nice cake, and it's a 
shame it got eaten in the same 
paragraph where the CRA 

statesthat it isto publicise 'the 
fact' of copyright protection. 

TheCRAisalso stating that it 
istaking steps 'to promote a 
Private Member's Bill to 
amend the Copyright Act.' 

Notthatthecurrentact 
doesn'tgive protection, no. 

no: it'sjustthattheCRA wants 
this protection to be 
'self-evident'to everybody. 

TheCRA's argument is that 
Anton Pillerorders have been 
obtained against people 
suspected of having pirated 
soft wa re. An to n P i 11 e r o rd e rs 
(grossly simplified) givethe 
plaintiffthe rightto burst in and 
seize evidence. 

Oneday,theCRAmay look 
back in triumph, when there 
has been a propercourt 
decision, and say it was right all 
along, and that copyright did 
protect softwa re afte r a 11. 

But I knowoftoo many 
software disputes where 
lawyers on both sides are, even 
now, debating whetherto test 
this still untested law, and are 
arguing that computers don't 
workthe way people do, and 
don't workthe way 
gramophones do, and that 
there is money to be made out 
ofthe lack of clarity in the law. 

IwarmlyurgetheCRAto 
stopwhistling inthedark,and 
to getthat act updated, fast. 
And I also urge software 
housesto recognisethat,as 
long as software issupplied on 
audiotape, peoplewillcopyit, 
whateverthelaw. 

(Also see the feature on 
software copyright in this 
issue: Breaking the law, page 
232—Ed.) 

Quarterdeck Off ice Systems 'DesQ package allows a user to 
put his own software into the computer windows. 

The picture shows a DEC Rainbow, with WordStar, Lotus 
1-2-3, and dBase II all running together. 

Actually, it isn’t a simple process, making several 
software items all live happily together in the same 
machine, and all run atthe same time, too (Quarterdeck 
suggests that users don’t try this themselves). 

Let the dealer do it, the company says. Therese Myers, 
Quarterdeck president, said: 'It was because of our 
experience in office automation, that we learned that users 
did not want everything packaged for them. They wanted to 
feel as if they could customise a system, especially the 
software, tofitthe way they worked— ratherthan be forced 
to follow rigid guidelines.' 

Cost of DesQ, initially, is$399, for MS-DOS and IBM PC 
computers. I know of no plans to put it on the Sirius or 
Apricot, however. 

Quarterdeck is in California on 1918 Main St, Suite240, 
Santa Monica. CA 90405. 
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GiantdistributorsSoftselobviouslydon'tsharemyown 
initial disbelief of'Jane'— a product from anew company, 
and described as 'the simplest way to operate a computer.' 

Jane is a mouse and windows, fortheCommodore64 
upwards. It costs nearly $300, and does word processing, 
spreadsheet, and list management; andean generate up to 
four onscreen windows for display of information. 

It also runs on Apple, Atari and IBM micros, and the 
fbunders ofArktronicsCorp, who released it last August in a 
small way, have signed a deal with Softsel, giving Softsel 
shops the right to sell the product. 

It runs 'under its own operating system', say Howard 
Marks and Bobby Kotick, who promise delivery of IBM 
versions by May. 

Spaghetti 
Western 
Oh,boy: areweevergoingto 
spend the early 2000s (next 
century,twit) cursing the 
politicians who have decided 
to 'cable Britain' with wire I 

Japan isspending between 
$83 billion and $125 billion to 
install The Information 
NetworkSystem,usingfibre 
optics and satellite links,to 
makesurethatall 
communicationscan be 
handled by the network. Not 
just TV pictures, not just phone 
calls,and notjust computer 
data.butalltogether, 
integrated. 

Japanese industry will have 
something liketheadvantage 
British industry had a hundred 
yearsago, when Britain had 
the world's only serious 
merchant navy, and trade 
depended on a strong navy. It 
will havetheonly serious 
information networkinthe 

world, where business 
dependson information. 

More details of Japan's 
plansareavailableina report 
from International Planning 
Information (IPI)for $795. A 
bargainattheprice: details 
fromlPlatNordreRingvej201, 
2600Glostrup—Copenhagen, 
Denmarkon452632044. 

Window dressing 
Pascal is building a big claim to 
being theonly truly 
professional operating system 
around. Its main supplier, 
Softech Microsystems, 
announcedanew 
development at Softcon— 
windows—which givesthe 
p-System a unique position in 
operating environments. 

It has only to get concu rrent 
multi-tasking on a single 
workstations havethe lot— 
graphics, networking, portable 
software (programs ru n on any 
machine) and windows, even 
on8-bitmachines. 

The latest product was 
announced on the PC Junior, 
with the explanation that'this 
puts usfar ahead of the 
competition in the 64k 
environment'—from Larry 
Allman, directorof marketing. 

The really interesting 
product is not the Junior, 
however, northe other long list 
of IBM PC, DEC Rainbow, Tl 
Professional, or even the 
CorvusConceptandSagell 
and IV. 

Nicethough that list is, the 
machinewhichpleasesmeby 
appearing on the list is the 
Apple lie. That means that the 
system really will run on 8-bit 
machines, and Softech can be 
believed when it promises 
other8-bit machines will get 
InsightWindow Designer. 

Special offer price is $99, if 
y o u o rd e r bef o re 1J u n e; aft e r 
that,thepricewillriseto$150. 
Softech is on (619) 451 1230. 

It’s so easy 
UltraBasicisforthe 
Commodore64, and expands 
it with 50extra commands 
which eliminatethe user's 
need to remember and 
understand PEEKand POKE 
numbers. 

Mainly, these features are in 
graphiesand sound, with the 
addition of sprite graphics 
control. Turtle commands (as 
in the Logo language) and 
time-based operations. 

Italsohandlesgraphics 
dumpsto printers—Epson, 
Oki or Commodore printers— 
and costs a rou nd $40 (for 
cassette—$43ondisk)from 
AbacusSoftware, PO Box 
7211,Grand Rapids, Mi49510, 
tel: (616)241 5510. 

Small move, big 
impact 
Much to the rage of software 
exhibitors, hardware people 
tookspaceatSoftcon,too.lBM 
showed its portable micro, and 
Canaan showed its personal 
IBM mainframe. 

Canaan isafirm I'd never 
heard of, but it's been around a 
while: itscontributionwasto 
'take the IBM 370 mainframe, 
and discard all thefeatures that 
were irrelevantto the 
single-user situation.' 

Thecompanysellsa cheap 
mini (a bit too pricey to be a 
microlwhich will run 
prog rams written for IBM 370 
mainframes. 

Italsolinksuptoother 
Canaan minis, so that if a user 
wa nts to ru n ext ra p rog ra m s, 
hecan run them on whichever 

oneisfree.Youendupwith 
something that functions 
distinctly like a 370 mainframe, 
butinsingle-userchunks, 
linked by Ethernet. 

And you get windows and 
graphics, too. 

Officially, of course, Canaan 
wasn'tselling hardware, buta 
'decision support package'—a 
sortof spreadsheet—called 
Impact, at $6500. 

The really interesting thing, 
however, isthat in less than 
five years, every new personal 
microwillbeaboutas powerful 
as each Canaan unit today. 

Canaan isinTrumbull, 
Connecticut, on (203) 372 8100. 

Texan start-up 
If Apple is really planning to 
pluga68000chipintothelle, it 
has been beaten to the punch. 

TheSaybrook, first 
announced ayearagoatthe 
West Coast ComputerFaire in 
San Francisco, isfinally at 
large. 

TheTexas-based start-up. 
Analytical Engines, has now 
announced that a model II is 
available, with additional 
languagesand programming 
aids. 

There are two versions of 
thismodelll:oneincluding 128 
kbytes, Pascal run-time 
p-system, 
Applesoft-compatible Basic, 
Turtle graphics, clock and 
timers. That costs from $900 to 
$1400. The other version costs 
$1000 upwards (the price 
dependsonclockspeed)and 
includesa compiler, screen 
editor, graphics, and cross 
assembler. 

DetailsfromTodd Miller, 
marketing up, on (512) 346 
8430, or write to 3415 
Greystone Suite 305, Austin, 
Texas78731. 

Nature or 
nurture? 
Girls, it is widely regretted, 
seem less interested in 
computersthan boys. 

Theories about why, put 
forward by programmers 
Elizabeth Stottand Lucy Werth 
Ewell, fall predictably into the 
class of'It's thefault of 
marketing'complaints— 
computers are'angled 
towards boys,'they suggest. 

So they've come up with 
some girls' games—and, 
surprise, surprise, boys like 
them,too. 

Theprogramsareaimedat 
you ng girls, pre-teen, rather 
than post. They are adventure 
typegames,featuringayoung 
ladyasthestar. 
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This rather fuzzy display shows the 'menu-programmed' 
database. Magpie, for the Commodore 64. Audiogenic, the 
distributor, says that most of thesetting up ofadatabase on 
Magpie is done with two cursor keys, and one other, to 
select options from the menu. Without realising it, you 
design your database this way. You need a disk, the program 
comes on a cartridge, and costs £100. 

Details on 10734)586334. 

Jenny of the Prairie 'is the 
story of a spunky pioneer 
girl who becomes separated 
from her wagon train and must 
face the advancing winter 
alone. Jenny's job isto gather 
nature'sprovisionsfrom a 
hazardous environment.' 

There is also Chelsea of the 
South Sea Islands—she got 
therefrom New Zealand and 
hasa pet Kiwi—andCaveGirl 
Clair. 

Futurism gets a look-in with 
'Lauren of the 25th Century': 
shetakes over responsibility 
'formaintaining a reclamation 
project at a sun-baked desert 
outpost—thesun provides 
solarenergy,butalso 
threatensthefragile life forms 
she has pledged to protect.' 

You need an Apple II and 
$40. Detailsfrom Rhiannon,or 
from Addison-Wesley 
Publishing, which is 
distributing the games. 

Free speech! 
Cumana has nottaken kindly to 
having itsdiskette prices 
quoted by its rivals— 
especially, it says, since the 
rivals have got the price wrong. 

PCW has received a strong 
letterfrom Cumana's 

solicitors, pointing outthat 
advertising from Vilgen Acrylic 
doesn't meet Cumana's 
standardsfor fair comparison, 
andthat'wewould inviteyou 
to check with us before printing 
any advertisementon behalf of 
a competitor purporting to 
describe our Client's products 
and prices.' 

Ontheface of it, one can only 
sympathise with Cumana. 

Thedrivesshownunderthe 
enormous head line'BY FAIR 
COMPARISON'are not dual 
diskdrives. The prices are not 
the prices quoted by Cumana, 
and the drive number quoted 
is, says Cumana, not a current 
product. Infact,thefair 
comparison is not just unfair, 
it'sa load of codswallop. 

Readersareinvitedtocheck 
the prices actually quoted 
directly. It's worth a check: 
Cumana hascutprices,andthe 
new prices look very close to 
Vilgen's. An 80-track, 
double-sided drive,for 
instance, including power 
supply, costs £259 plus VAT. 

However,one little 
commentisinorder. 

In certain parts of the world, 
ifapaperprintsthingsyou 
don't like, you get a friend in 
governmentto close down the 
paper. Inthispartoftheworld, 

you goto court, and prove (if 
you can)thatthe printed 
matter is untrue, or damaging, 
and you take advantage of the 
lawsthat prevent it. 

Tomymind,people 
have the righttoruntheir 
advertisements, true or not. 
The idea of'clearing'one 
advertisement by asking a rival 
company to say'OK'is only a 
good idea ifthe rival istotally 
honest and unbiased. 

Cumana is not insisting that 
we do, of course. Other people 
in the industry, however, have 
recently taken it upon 
themselvesto pressurise 
publishers (by commercial 
blackmail, not legal means) 
into dropping news stories, 
printed opinions, and so on. 

Fairenough: ifthat'sthesort 
of press you want, you will 
sufferthe consequences. Just 
remind yourself occasionally 
that some people believe that a 
free press (politically) means a 
free nation, and the same 
principles, I think, apply 
commercially and remember 
also: a free press should be 
freeto make mistakesand pay 
the penalty. 

And when Acorn puts 
commercial pressureon 
Prestel to make Viewfaxdelete 
a news item about its 16032 
processor, on the grounds that 
'itisn'ttrue',then itistimeto 
calltherat-smellerin. 

I didn't get any commercial 
pressureon me,twoyearsago, 
to withdraw my report that 
Acorn'ssecond processor 
wo u I d off e r nea r I y 60 kby tes of 
extra memory and be available 
two years ago. 

But, itturns out, that wasn't 
true, was it. Acorn? Forthat 
matter, when I reported Acorn 
boss Chris Curry a year ago as 
saying thatthe 16032 board 
would be ready in June, I was 

referringtoJune1983,and I 
haveyetto see a 16032 board. 
So that wasn't true, either. 

In the circumstances, one 
mightbeforgivenforthjnking 
Viewfax's report (that the 
16032 may have been 
dropped) a lot more 
convincing than Acorn's 
claimsto be working on it. 

The report may have been a 
mistake. Censorship, 
however, is notthe cure. 

Optical storage 
Optical memory issomething 
which peopleadmitwould be 
nice, butthinkof as expensive. 

Plans by Information 
Storage could change that: the 
company (based in Colorado 
Springs) expects to produce a 
diskette with 100-300 
megabytes of capacity'at 
prices comparable to currently 
available removable media 
magneticdisk drives.' 

Plans by Philipsand 
Shugart,sofarasweknow,are 
aimed at releasing a thousand 
megabyte drive,for people 
who can afford to spend 
around £5000, some time this 
year. 

Thiscompany, launched by 
an ex-Philips man, SteveS 
Popovich, is looking further 
away—more than a year 
away, in fact. But Popovich's 
new outfit is looking atthe IBM 
XTtype of computer, and 
hoping to replace the hard disk 
drives with an optical drive. 

Theadvantagewould be 
much more capacity, and a 
lower price for data storage. 
The disadvantage would be 
thatyou'd need to get new 
software, because optical 
disks are not erasable. Once 
they arefull, they stay full. 

Later models, says ISI, will 

100 k of random access storage forunder£100isthe claim 
made by Phi Mag Systems Limited for its new Phloopy tape 
system, but with only two months left until its target debut, 
there are still problems. 

According to Phi Mag the Phloopy will fill an important 
gap in the market between slow cassettes and expensive 
disks. The main feature of the Phloopy is its nine-track 
recording head that can record and load a byte at a time 
while performing simultaneous error checking. 

The Phloopy drive uses special tape cartridges containing 
twelve feet of magnetic tape and only one moving part. This 
is the motor that drives the tape past theheadat15insa 
second. This, claims Phi Mag, will produce typical access 
times of three to four seconds and a data transferrate of 10k 
a second. 

Thecartridgeswillcost£3.50eachandthedrive£143.75 
including an interface, two cartridges, VA T, p&p. 

Initial Phloopies will only be a vaitable for the BBC Micro 
although other machines are planned. 

However, at the London launch which was two months to 
D-Day (delivery day) there were still some bugs to be solved. 
The major one being incompatibilities between the 
hardware and ROM software. This produces at random 
intervals various errors including the inability to store a 20k 
program on a cartridge with 66k free! Is this a new meaning 
of the phrase 'Random access'or should it be 'random 
inaccess'? 

Phi Mag still hopes all will be well on the day. Details on 
(0326)76060. 
TonyHetherington 
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beerasable. 
The newthing about ISI 

drives is the idea of five-plus 
inch optical disks—about the 
size of compact music 
cassettes, but— holding the 
same as about 300floppies. 

Remote-control 

Anothercomms product 
which appears to be evolving 
towardstheideaof 
remote-control is a 
'masterslave'packagefrom 
CDI (Computer Development 
lnc)ofOregon. 

CDI showed its interesting 
softwa reonitsownequally 
interesting hardware: 
unfortunately, most of us have 
notthe slightest plan of 
throwing away ourexisting 
computers justto buy 
somethingthatadds very little. 

However, the idea of having 
two micros working as iffrom 
the same keyboard, one at 
each end of a phone line, 
meansthattwo executives can 
discuss a document or 
spreadsheet, then switch to 
data and carry out the 
alterations, then switch back to 
voice, until they have agreed 

Gentlemanly 
agreement? 
It soundslike the legalfightthat 
the computer press has been 
waiting for—butinfactthe 
caseof IBM's charge that 
Corona had copied IBM's 

micro BIOS (basic input and 
output system (software, is all 
very gentlemanly, and over. 

Corona makescheaper 
versions of the IBM, including a 
portable. Inside it, said IBM, 
wasaROMchip,with 
permanently inscribed code 
that was a straight copy of 
IBM'sowncode. 

IB M won its case i n Los 
Angeles in January, but then 
agreed, very chivalrously, not 
toenforcethe lawforany 
machinesshipped before 18 
February. 

This was to ensure'an 
orderlytransition'inviewof 
Corona's move to a new 
factory,said IBM. 

So, with IBM's blessing. 
Corona's organisation 
managedtogetanewversion 
ofthesoftware ready, worked 
out when it would be available, 
and (say industry sources) 
arranged for its customers to 
orderenoughmachinestosee 
them through to April. 

Corona agent in the UK is 
Midlectron, in Belper, Derby, 
on (077382) 6811. 

Software 
shake-out 

For £50, this pantograph allows BBC Micro users to store 
diagrams, maps, graphs, and so on, inside their computer 
memory. The Image Plotter is the first product from a new 
company, Reekie Technology, which is planning to release a 
cheapx-y plotter as its second product. Details on (01) 892 
2877orwritetoReekieat Beaufort Road, off Richmond 
Road, East Twickenham, Middlesex TW12PH. 

Any Prism Micronet user who sees this Telemod2 modem 
willbestruckbythesimilaritytothe Prism Modem 1000. 
That's because it is. It costs £84, and communications 
software isavailable for Apple, Atari, Commodore, BBC, 
Tandy micros, from £15 to £80, depending on which 
machine you use. Details on 10768)66748, or on Prestel 
Mailbox093051909. 

Something unique in my 
experience is a trade show 
where the major subject of 
conversation isa magazine— 
and Softcon was that show. 

The magazine was Business 
Week(BW),wh\ch came out 
the week before the show with 
a Special Report on 'software: 
thenewdrivingforce.' 

The magazine is sufficiently 
minority-interest in its 
readership in the UKfor me to 

American software business. 
Facts and figures (SkVcan 

dig these out of a report on the 
hum of a bumble-bee) 
showing howsoftware is 
booming, were fascinating. 
For instance, the amount of 
money spenton personal 
computers will be about a third 
of the total computer budget, 
by 1989. Buton software, 
personal software will only 
account for roughly a fifth. 

The interesting thing was the 
suggestion, just before an 
analysis of the Japanese 
future,thatmoney isavailable, 
at last,for software start-ups. 

Ovation raised $5 million on 
the venture market lastyear, 
and BW quoted Thomas 
Gregory, president, saying 
thatthe hardware side had 
frightened so many capitalists, 
they had tu rned to software. 
What really tickled me, 
however, was the suggestion 
that'the besttime isover' 
already. 

Ove r a I rea dy ? Softwa re 
hasn'teven started,andthe 
money men are ready to get 
cold feet already? 

I'm afraid, however, it isso. A 
few'stars'will be ableto raise 
money. But innovators,forthe 
next couple of years, are going 
to live in the shadow of 
financiers'ignorance, and the 
general beliefthatthe IBM 
micro is an advanced machine. 
Themarketisgetting 
hopelessly stagnant, both hard 
and software. 

Legal ambiguity 
Governor JamesH'Jim' 
Brown picked the right 
audience forhis 
announcementthat Louisiana 
wouId become 'thefirst US 
state to prevent the 

unauthorised duplication and 
distribution of computer 
software.'He announced it in 
the Superdome, where the 
Softcon convention was being 
held. 

His plan is to make Louisiana 
attractive to softwa re 
companies: hismethodisto 
putforwardanewlawwhich 
would makethose notices 
about'if you open the pack, 
you thereby agree to our 
licensingterms' legal. 

Of coursethat would seem to 
imply thatthey weren't legal 
before, i n Louisiana at least. 
Don't tel I me about it, write to 
the Guild of Software Houses 
and complain, or get helpfrom 
your nearest Computer 
Retailers'Association 
member. 

Payingforthe 
privilege 
Wonderfulthough electronic 
mail is, I suspect Hawkeye 
Graphix is onto a winner. The 
company isoffering software 
to letyou establish yourown 
electronic link with your office, 
ratherthanhavingtowork 
through some outside 
corporation. 

Thecompanyhas 
considerableexperiencewith 
comms softwa re and so I do 
expect its 'private electronic 
mail system'to work. 

ElectronicMailManageris 
described as 'a powerful 
method of coordinating 
communications between 
several offices in a business.' 

In other words, just because 
you are out of your office, it 
doesn't mean you can't reach 
your micro. With a portable 
micro,orborrowingthe micro 
ofthe person whose officeyou 
are visiting, you dial into your 
own computer, and run it. 
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characters—but it also opens 
upgraphics. 

Apex Resource, the writer, 
also promisesthat a'create 
newfonts' package will be 
available soon which will turn 
yourwordprocessorintoa 
printtypesetter. Orsomething. 

Detailson (914)221 2611 in 

As low-cost daisywheels go, this one at £289plus VA T from 
Keyaki must be worth a test. Itisn 'tthe fastest printer in the 
worldlas you'd expect) but at average 16 characters per 
second, it's usable for writing letters. Details of the Daisy 
Step2000on (0932)242777. 

The catch is the price. You 
need the Comms package at 
$150 per micro, and you then 
haveto buy EMM (written in 
dBasell)at$150forthe 
run-time module, then a 
master-slave pair program at 
$400, with $ 100 extra for each 
additional slave branch . . . 

Detailson(213)373 9627 at 
Torrance, California. 

Menus and 
windows 
Eagerto take IBM's PC Junior 
seriously, the US software 
indust ryiswritingsoftwarefor 
it as if you could just go out and 
buy one. It still isn'tthat easy, 
even in America. 

Bestofalargeamountof 
indifferent stuff was a 
windowing packagefrom 
TrillianComputer 
Corporation. Still unfinished, it 
followsapackagecalled 
Visuall,onthe IBM Senior, 
released lastautumn. 

It'ssimpleenough: it 
replacesthe menu with 
windows, so that you can see 
something of whatyou are 
doing on the screen whileyou 
read the menu. And it works 
with a mouse. 

Trillianisin Los Gatos, 
California on (408) 358 2761. 

Calling all 
Dragonites 
Dragon isofficially a GEC 
company, with GEC 
McMichael(theconsumer 
electronics division of GEC) 
takingoversalesand 
marketing. 

Anybody having business 

dealingswiththecompany 
should nowcontactthe 
chairman, Ron Bosanko, on 
Fulmer (02816) 2797. 

Sinclair’s broken 
promise 
So the Sinclair QL is delayed 
and orders will take longer 
than the originally promised 28 
days'because of enormous 
demand.' **■ 

Two questions, please, 
whichyoumustn'taskme, 
because I don't knowthe 
answers. 

First,don'taskhow 
'unexpectedly large demand' 
canpreventasingleQL being 
built.(No,lhaven'tgotone 
yet.) 

And second, don't ask me 
why people are being so 
surprised. Yes, I did tell you so, 
didn'tl? 

Along the right 
lines 
Matrix printers draw lines 
acrossthepaper,justlikeaTV 
screen. Of cou rse, they could 
draw any picture, any type of 
lettering, any pattern we liked: 
but it's beyond the likes of you 
andme. 

Print Command is a'printer 
set-up utility'forthe Epson, 
assuming an IBM computer, 
which contains most of the 
information in the Epson 
printer manual, ready to drive 
the printer. 

The thing does all those 
fancy things you wish you 
could persuadeyourword 
processortodo—boldface, 
double height, condensed 

an 80-column display. It runs 
inside any Apple, in any slot, 
and provides CP/M Plus, a 
noticeably improved version 
of the original CP/M, as well as 
Basic. Prices start at£400, with 
£640 being asked forthe cache 
memory version. Ask your 

Voice-driven 
programs 
If ever there was an application 
crying outfor a computer 
which could understand 

. humanspeech,itmust bethe 
spreadsheet. 

Nowthereisgoingtobeone 
(actuallytherearequiteafew 
coming out of various 
laboratories) from T exas 
Instruments (Tl) and American 
Supersoft. 

Supersoft isto produce three 
voice-driven programs: 
Scratchpad (spreadsheet) 
DAX(database)and Pages 
(word processing). 

The software will workon 
Tl's Professional and, very 
sensibly,neitherTlnor 
Supersoft have made any 
predictions about when the 
programswill be ready. 

Digital Research- 
goingforgold 
Plug-inZ80 processors for 
Apple II and lie computers 
aren'tnew: thedifferencewith 
Digital Research'sGoldCard is 
that it runs faster, and has more 
memory (up to 128 kbytes of 
cache memory) while giving 

Prospero's 
Fortran 
Thosewhowere impressed by 
Prospero'soriginal Pascal 
compilerwill presumably be 
equally delighted to hearof a 
16-bit version of the 
company's Fortran compiler. 

Those who didn't like 
Pro-Pascal will probably not 
wanttofind out about 
Pro-Fortran, either. Butifyou 
wantto write Fortran on an 
Apricot or IBM or such-like, this 
is one of very few choices 

1 available. 
Detailson (01 >7856848. 

General 
industry 
improvement 
A'degree of stability'is 

, returningtothevideogame 
industry, according to one of 
its more famous casualties, 
Atari. 

Warner Communications 
has announced an 'improved 
performance'for its micro and 
games subsidiary, which 
helped the group to a $418 

: millionlossin 1983(compared 
with a profit of $258 mill ion the 
previousyear). 

When yourQL finally arrives, Microvitec has a colour 
monitorsuitableforit,theCub 14S1/MQ3. The main point of 
compatibility is the matt black finish, to match the QL box, 
but it isthe latest Microvitec model, and therefore of high 
quality. Details on 10274)390011. 





owners know we’re in 
the right game 

Last year W H. Smith sold thousands of Sinclair 
Spectrums, making us one of the leading stockists in the country 
and the ideal choice for Spectrum Software. 

With Arcade Games ranging from Jet Set Willy to Ant 
Attack we’ve got action and excitement just waiting for you. 

Of course, our range doesn’t just stop at games. As leading 
stockists, we can also offer you an extensive choice of educa¬ 
tional software. 

What’s more, we’re constantly updating the range,as new 
software is released so you can count on us having all the latest, 
most current programs. 

In fact,for the full spectrum,you can’t do better than 
come to the people who know the game. 

2^* Subject to availability Prices correct at time of going to press. At selected branches only ^ 
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Suffering from complaints that 'sideways'ROM extensions 
—programs which are plugged in together, but only work 
oneatatime—are hard to puttogether by unskilled users of 
BBC Micros, Ramamp has produced an extension unit which 
is easy. Details on (0533)864966. 

Copyright reform 
Pressure has been puton the 
Prime Ministerto include a bill 
to reform the copyright law i n 
the 1984/1985 legislative 
programme. 

The Copy right Reform 
Group was set up in late 
February by organisations 
with copyright i nterests in the 
UK, including the Guild of 
Software Houses (GOSH). 
Bookand music publishers, 
film,musicand video 
industriesarealso 
represented. 

In a lettertothe Prime 
Minister,dated9March, 16 
representatives of the 
CopyrightReform Group 
expressed concern about 'the 
apparent lackof progress 
towards a wholesale revision 
ofwhatisuniversally 
acknowledged to be a 
seriously outdated Copyright 
Act. . . 

'We a re tota I ly com m itted to 
the cause of copyright reform, 
not at some ever-receding 
point in the future but as a 
matter of legislative 
priority . . . 

'We pledge our resources to 
assistthe Government in 
completing the appropriate 
legislationintimeforits 
introduction intothe 
1984-1985 session of 
Parliament.' 
MargaretSpooner 

Duplex 
acoustic-coupler 
Micro-Myte has introduced a 
duplex acoustic-coupler 
operating atatrue1032-baud. 

Atypical modem, with one 
sta rt a nd two sto p b its, 
transmits data at an average of 
lessthan65percentof its 
stated baud rate, with five out 

ofeveryeightbitsbeing used 
for data transmission. The 
Micro-Myte 160 modem, in 
contrast, uses duplex 
error-detection and correction 
toenable all eight bits to be 
used for data transmission. 
Thus it operates at a true 
1032-baud,ratherthanthe 
average 48 bits/second of a 
1200/75 modem, says 
Micro-Myte. 

The Micro-Myte 160 cannot 
beusedforaccessing publicor 
commercial systems, since it 
does not conform to industry 
standards. Butforuser-to-user 
communications, where both 
parties are using the modem, it 
can substantially reduce the 
cost of telephone calls. 

The Micro-Myte 160 is 
availableforthe Spectrum and 
ZX81 now,andthe 
Spectravideo,Memotechand 
NewBrain are next in line. 
Micro-Myte is also planning to 
supportCP/M micros.The 
modem will retailforaround 
£125, including software and 
VAT,from branches of 
Menzies,ordirectfrom 
Micro-Myte. 

The company expects the 
modem to be available by the 
endof May. Detailson (0272) 
299373. 
Surya 

New operating 
system 
for Apple II 
ProDOSisthenewoperating 
systemtoenhancethe Apple II 
when used with disks. It 
doesn't involve the purchase 
ofany additional hardware. 

ProDOSisfast. Italways 
seemed strangethat 
non-ApplealternativestoDOS 

3.3weresomuchfaster; now 
Apple has caught up with the 
rest of the pack. The observed 
speed increaseseemsto be 
between 3-1 Otimes, 
depending on the application. 

Also nice is the support for 
hierarchical structuresfordisk 
directories, and a Pascal-type 
FILER for managing them. This 
in turn makes it practical to 
support hard disks with the 
Apple II; the standard version 
of ProDOSwill supportthe 
Apple ProFile hard disk (which 
was previously only available 
withtheApplelll). 

Apple III compatibility is 
furtherenhanced because 
ProDOSisa subset of Apple III 
SOS (Sophisticated Operating 
System). This meansthatthe II 
and the III will be able to work 
side-by-side on a network, as 
wellasexchangefilesand read 
each other's disks. 

Of course, the additional 
featuresofProDOSdo require 
additional memory. The 
impact ofthison most 
applications has been 
minimised by putting the bulk 
ofProDOSinthe Language 
Card (which is required, if you 
haven'talreadygotone). In 
fact, the space available to 
Basic prog rams is about the 
same as it was under DOS 3.3. 
ConvertingfilesfromDOS3.3 
to ProDOS is easy, using the 
conversion utility provided. 
Sensibly, Apple has given the 
utilitythecapabilityof 
convertingfrom ProDOS to 
DOS3.3,aswell. 

Apple has completely 
overhauled the machine code 
interface, meaning that it is 
much easier to write machine 
code for ProDOS than it wasfor 
DOS 3.3. This should mean a 
rapid availability of programs 
to run under ProDOS. 

Like DOS3.3 (and unlike 

CP/M), ProDOS will beon every 
disksoldtorununderit,so 
most people will acquire it as a 
matter of course, when they 
purchase newsoftware. (It 
may be purchased alone'for a 
nominal sum',from your 
Apple dealer. (Also, it will be 
shipped with every newfloppy 
disk drive, after the release 
date, so you may be confident 
that migrating to ProDOS will 
notmakeyou incompatible 
with everyone else. 

It is rumoured that Apple is 
working on a major new 
languagespecifically 
designedtorun under 
ProDOS, which will be 
'interactive, fast,and 
substantially easier to use than 
either Basic or Pascal'. 

ProDOS offers considerable 
advantagesto applications 
prog rammers but it is likely 
that DOS 3.3 will continueto be 
usedfor some time. 
ChrisMoller 

Fuller 
redeems 
its image 
Fuller makes proper keyboards 
forSinclaircomputers, and 
expansion boxes. The 
company got a lot of bad 
publicity lastyear because 
supply didn't keep up with 
demand, and products were 
late—it refers to this episode 
as 'theembarrassing success 
of the FDS keyboard'. Now it 
reckons things are in control, 
and announcesthatthe 
keyboard will take the 
Microdrive,too. 
Guy Kewney 

The silver square things on this IBM circuit board are bubble 
memory circuits from Garingdell Systems. They provide up 
to384 kbytes of bubble storage, with password protection 
so that anybody who doesn't knowthe password will find 
thatthe bubbles apparently contain only garbage. 

Details on (0753)883036. 
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Lisp on 
Sage micros 
Metacomco,a Bristol-based 
companyspecialising in 68000 
systemssoftware, has 
producedan implementation 
of Cambridge Lisp (CL) 
running on the Sage II and 
Sage IVmicrocomputers. 

Cambridge Lisp was 

originally developed on an IBM 
mainframe at Cambridge 
Universityas part of a research 
project into computer algebra. 
It iscurrently being used to 
producean implementation of 
Prolog, and a natural language 
research project—also at 
Cambridge University. 

Metacomco describes its 
implementation of the 
languageas'the leading 
contenderto become the 
international standard Lisp on 

Japanese computer company Sord has entered the portable 
market with a lap-held micro running PIPS software. 

TheSordlS-11 (the 'IS'stands for'integratedsoftware')is 
not made by Kyocera — unlike the Tandy, NEC and Olivetti 
portables — but is designed and manufactured by Sord 
itself. Although the hardware is similar to the Kyocera 
machines — 32k CMOS RAM, 40x8 LCD display, battery- 
powered — the IS-11 takes a different approach on software. 
Where the Kyocera machines use custom-written software, 
Sord has opted for PIPS — an integrated business package 
comprising spreadsheet, word processor and database, 
normally running under CP/M or MS-DOS. The version of 
PIPS running on the IS-11 is a cut-down one, but Sord is 
confident that the package offers enough features of the 
original to be taken seriously by business users. 

The ability to run a familiar package on a true portable is a 
step in the right direction — at least, so far as the business 
user is concerned. Promised features include a program to 
convert IS-11 data files to a number of different file formats 
prior to uploading to a desktop micro. The formats to be 
offered are Lotus 1-2-3, Multiplan, VisiCalc, Supercalc, 
dBase II and WordStar. Some sort of CP/M emulator is also 
promised, though it's hard to see why anyone would want 
to emulate CP/M. Also included is a communications 
program which looks very similar to the TELCOM program 
of the Kyocera micros. No mention is made of a Basic 
interpreter but that probably won't deter business users. 

On the hardware side, the Sord has a built-in micro¬ 
cassette unit similar to that of the Epson HX-20. It operates 
under software control at an impressive 2000-baud, in 
contrast to the 300-1200 baud of most computers using 
standard cassettes. Surprisingly, the processor is an 8-bit 
Z80A rather than the 16-bit 8085 of the Kyocera machines. 
Maximum RAM limit is 64k. 

The IS-11 has an RS232and Centronics port and provision 
for an internal or external modem. It is powered by a 
rechargeable battery, each charge giving approximately 
eight hours' life. An optional portable printer and clip-on 
numeric keypad will be available at the launch, according to 
Sord. At press time the UK price had not been fixed— a Sord 
spokesman could say only that the standard machine 
(including PIPS) would be 'under £1000'. 

The IS-11 should be available by June. Details on (01) 930 
4214. 
Surya 

microcomputers.'Employing 
asimilarsyntaxtoMacLisp, 
Cambridge Lisp runs 
Benchmark prog rams at what 
Metacomco describes as 
speeds'comparable'to 
Franz-Lisp running ona 
VAX-11/750. 

CLemploysa built-in 
compilerto reduce program 
storagespaceand increase 
execution speeds. Other 
features includefloating-point 
arithmetic, trigonometric 
f u nctions, and tracing of both 
interpreted and compiled 
code. 

Metacomco has also 
produced 68000 
implementations of Fortran, 
Pascal and the Cambridge Ring 
operating system. Tripos. 
Tripos is a '32-bit' concurrent 
operating system 
incorporating both BCPLand a 
68000macro assembler. 

Although Cambridge Lisp 
runsonlyontheSageat 
present, versionsfor other 
68000-based micros a re 
expected. Detailson (0279) 
550756. 
Surya 

British 
Microcomputing 
‘Oscars’ 
ACTemergedwithahattrickof 
firstsforthe Apricot atthe 
British Microcomputing 
Awards (BMA) 1984 ceremony 
organised by PCWs publisher 
VNUinconjunctionwith The 
Sunday Times. 

Otherstars included Lotus 
1-2-3, Concurrent CP/M, 
Acornsoft'sword processor 
View, the adventure game 
Valhalla, Lisa's operating 
system, the Prism VTX 5000 
modem, the BBC Micro and the 
Spectrum. 

In The Sunday Times Special 
Commendations category two 
products were singled out. The 
Libra, launched atthe BMA 
ceremonyon28March,isa 
CP/M Braille system 
incorporating keyboard, 
display and voice facility. The 
VDU provides normal display 
aswellasextra large 
characters for use by the 
visually handicapped. 

Also commended was Alan 
Coode, headmasterof a 
Wimbledon juniorschool,for 
hiscommitmentto computers 
intheclassroomasan integral 
part of all aspects of education. 

TheBritish Microcomputing 
Awa rds a i m to be th e osca rs of 
the microcomputing industry. 
They were presented ata 
ceremony attended by 320 

eminent members of the 
industry and hosted by Ned 
Sherrin. 

The opening speech was 
g i ven by the ed itor of The 
Sunday Times, Andrew Neil. 
Neil drew an analogy between 
the'vested interests' in Britain 
today and the Duke of 
Wellington who opposed the 
expansion of railways in the 
nineteenth century because 
theythreatenedtoliberatethe 
working peopleenablingthem 
to move their labour about the 
country. Hewarnedthatmicro 
entrepreneurs are up against 
theexistingpowersofbig 
business, big government and 
big unions. 

Neil welcomed thefact that 
the micro revolution is 
happening in Britain but he 
alsonotedthatherethevested 
interestsoftheolder 
establishmentsaremore 
powerfulthananywhereelse. 

Also launched atthe BMA 
ceremony was Comet 
(Concerned Micros in 
Education and Training). 
'Comet aims to examine what 
micros can do to counterthe 
effectsof peoples'disabilities 
and maketheir lives more 
productive and fulfil led,'said 
TimYeoMP,apatronofthe 
project. 

The BMA 1984 was 
organised by VNUand The 
SundayTimes. Its sponsors 
wereThames Television's 
DafabaseandconsultantsVLI 
Computer People. 
British Microcomputing 
AwardsTable: 
PersonalComputer World 
Microcomputer of the Year: 
ACT’s Apricot 
VLlComputerPeople 
Business Micro Award: 
ACT’s Apricot 
MicroDecision 
Business Software Award: 
Lotus 1-2-3 
What Micro? 
Home Micro Award: 
BBC Model B/Sinclair Spectrum 
Computer A nswers 
Creative Software Award: 
Lisa’s operating system 
PersonalComputerGames 
Game of the Year: 
Valhalla 
The SundayTimes 
Special Commendations: 
The Libra from Erieybridge 
Braille Systems; Alan Coode of 
Southmead Junior School, 
Wimbledon 
Personal ComputerNews 
Peripheral of the Year Award: 
Prism VTX5000 
Thames Television’s Database 
Software of the Y ear Award: 
Concurrent CP/M/Lotus 1-2-3 
SundayTimes 
Awardfor British Innovation: 
ACT’s Apricot 
Jane Bird 
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mn 

■ Believe it or not, computers often suffer from amnesia. 

99% start off with large enough memories, but operating 

functions like text, colour, sound and more particularly high 

resolution graphics, take large bytes out of them. Leaving very 

little "useable" memory for programming and games. 

Not so the new Oric Atmos 48K. 

This is the one home computer that takes these normal 

working functions in its stride. 

Unlike other home computers it uses the highly sophisticated 

serial attribute handling method used by Viewdata and Teletext, 

in which the attributes are stored on the screen alongside the data, 

instead of taking up space in the memory. 

Thus the Oric Atmos never offers less than a healthy 37K 

of useable memory - even when the new colour printer and disc 

drive unit are attached. (Technical buffs see details overleaf). 

So it rivals the performance of the supposedly larger, more 

expensive Commodore 64K, which unfortunately loses 26K of its 

"elephantine" memory in high resolution graphics. 

It beats its immediate competitors like the Sinclair Spectrum, 

Dragon 32K, Vic 20 and Atari 600. 



uresfor 
esia. 

It beats the Lynx 48K,which costs over a third more, 

yet loses 34K. 

It even beats the Acorn Electron and the BBC Micro which 

costs more than twice as much, yet loses 23K in high resolution 

graphics. 

And while this may surprise you, it's totally in keeping with 

a company recognised in the computer industry for performance 

and innovation. 

Like its predecessor, the Oric-1, the Oric Atmos has the 

powerful loudspeaker and amplifier unit that prompted 'Which 

Micro" (November issue) to comment... "Its sound facilities have 

more in common with those of the £400 Beeb, than the rather 

pathetic beep of the Spectrum. At full volume it can compete with 

most arcade games.." 

Yet the Oric Atmos 48K costs a mere £170, including all the 

leads and adaptors you need to get it going. 

So if you’re buying a computer, remember our name. We 

could save you a fortune on bolt-ons... or wastepaper bins. 

The new Oric Atmos 48K.^5RjC 



Now we’ve whetted your appetite, 
here’s something to get your teeth into. 

Printer 
Technical Specifications 

Atmos 
Technical Specifications 

Micro Disc 
Technical Specifications 

Printer/ 
Plotting 
system 
Plotting speed: 
(horizontal) 
(vertical) 
Printer 
Speed 
Resolution 
Effective 
plotting 
range 
Characters 
per line 
Characters 
per line 
Accuracy 
(repetition) 
(movement) 
(distance) 

Pen life 
Parallel 
interface 
Temperature 

range 
storage 

Humidity 
range 
Power 
supply 

Dimensions 

Ball Point Pen,4 colour 

52 mm/sec (2.05ips) 
73 mm/sec (3.08ips) 
12 characters per second 

0.2 mm/step (0.00787 inch) 
96 mm (3.804 inch) x axis, 
divided into 480 steps. (No limit 
in y direction) 
80 or 40 text mode (determined 
by software in graphics mode) 
INT(480/n+1)*6) 
for0=n = 15 

0.2 mm max 
0.3 mm max 
0.5% max (x-axis) 
1%(y-axis) 
250 metres (825 feet) 
8- bit parallel Uses STROBE 
and ACKNOWLEDGE 

18.3 to 35°C (65 to 96°F) 
-40 to 71 °C (.40 to 160°F) 
10% to 80% relative non¬ 
condensing 
Switching^ower supply input 

200-240 VAC 
lCWwide 
6W deep 
2W high 

CPU 
Memory 
Memory 
(48K Model) 

Language 
Keyboard 

Display 

Text format 
Character 
set 

Graphics 
Graphic 
Facilities 
Sound 

Storage 

Interface 

Other 

6502 A 
Choice ofl6K or 48K RAM 
Minimum 48K RAM, max 64: 
16K ROM external control 
signals al low use of full 64K 
RAM or maybe used externally 
to increase ROM/RAM 
Extended Microsoft basic 
Typewriter style and pitch. 57 
keys, standard computer layout, 
additional cursor control keys, 
autorepeat facility, tactile and 
acoustic feedback 
Output for B&W or colour TV, 
RGB output for colour monitor. 
40 line x 28 rows 
Similarto Teletext format, 
standard ASCII double height, 
flashing, 80 user definable 
characters 
240x200,8 colours 
Points, lines,cirdes 

Internal loudspeaker and 
amplifier. 3-Channel sound 
synthesiser envelope control, 
amplitude control 8 octaves, 
noise channel 
Most cassette recorders via 
DIN socket 300 or2400 BAUD. 
Disc Drive. 
Centronics,expansion port, 
Hi-fi, RGB Monitor, UHF TV, 
cassette recorder 
Warm reset to regain control 
without clearing program or 
data 

Formatted 160K bytes per side (double 
Capacity density as standard) 
No. of 40 (80 available as option at a 
Tracks future date) 
No. of 16 
Sectors 
Bytes per 256 
Sector 
Transfer 250K Bits/Sec 
Rate 
Supports up to 599 files per side, four drives single 
or double sided, 40 or 80 track. User definable 
configuration allows mixing of drive types 
including 5 Vi" (five and a quarter inch) 
Extensive wild card facilities 
Copy allows merging of basic and machine 

Utilities 
The Utilities are as follows: 

1. Backup Copy a whole disc 
2. Copy Copy a file to another 
3. Del Delete a file allowing wildcards 
4. Dir Display directory listing 
5. Drv Set the default drive number 
6. Format Format and initialise a disc 
7. Load Load a file (code data or basic) 
8. Protect Change protect status of file 
9. Recall Recall a basic array from a file 

10. Ren Rename a file 
11. Save Save a file (code, data or basic) 
12. Store Store a basic array as a data file 
13. Sys Change system configuration 

Prices and data correct at time of going to press. 
Specifications on the above models may change without notice. 

Available at Allders, Currys, Dixons, Greens, Harrods, Laskys, Rumbelows, Spectrum and Zappo 
Computer Centres. 
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Amstrad 
Benchtest-ipi70) 
The original marketing plan to 
keep the basic machine as bare 
and plain as possible, with 
absolutely no accessories, has 

beenrethoughtandadiskwill 
beavailable around July. 

Theresultwillbethatthe 
Amstrad will bethecheapest 
CP/M micro on the market. 

There will be a £400 system 
with a green monochrome 
monitorand a single Hitachi 
drive, including CP/M2.2 plus 
the programming/teaching 
language, Logo, also from 

Digital Research. 
Andfor £500, the same 

system, but with a colour 
display, will beavailableas a 
'top of the range'model. 

It was not possible to obtain 
a sample disk for the 
Benchtest; this will be covered 
in a future issue of PCW. 
However, the Hitachi drives 
are known to be reliable, and 

theonly drawback is that there 
are many programs on CP/M 
which don't come readily 
available on 3in diskettes. 

However, once there are a 
fewthousand Amstrad 
systems with CP/M, 1 predict 
thatthere will suddenly be an 
interesting supply of software 
forthenewformat. 
GuyKewney 

N UMBERS COUNT 

Diophantine Equations 
The topics dealt with in this column attempt to reach the frontiers of knowledge in 

number theory with the minimal background in for motion. The problems posedtherefore have no complete 
solution known to the author, and readers are encouraged to submit their attempts at solution, however 

incomplete they may seem. 

Those readers who have been with us 
since the first Numbers Count back in 
February 1983 — 'Waring's Conjecture 
and a certain Diophantine Equation' — 
will recall that a Diophantine Equation 
is one which is solved in terms of 
integers only. 

The first writer to study such equa¬ 
tions in detail was Diophantus of 
Alexandria c250AD. For example, the 
equation x2 y2 = z2 yields the integer 
sided right-angled (or Pythagorian) 
triangles beginning with (3,4,5) and 
(5,12,13). 

Problem 
Here are three distinct problems in this 
field, indicating fundamental differ¬ 
ences in the state of the art relating to 
each. Readers are invited to contribute. 
(1) Consider z(1 + xy) = x2 + 2y2; this 
has only one known solution in inte¬ 
gers, namely x = 30905, y = 663738, z = 
43duetoES Barnes, J London Math Soc 
Vol 28, 1953 pp242-244. Further, LJ 
Mordell in Diophantine Equations, 
Academic Press 1969 writes: The only 
procedure seems to be to try if there is a 
solution for various values of z.' How 
does one best do this trying, and do we 
need all values of z? 
(2) Consider 6y2 = (x+1)(x2 - x + 6) 
(those readers familiar with the Bino- 
mial Theorem will recognisethisasy2 = 
1 + x + x(x—1 )/2! + x(x—1) (x—2)/2! ). 
This is known to have integer solutions 
for x=2,7,15 and one other non-trivial 
value ofx(x=0,andx=-1 are regarded 
as trivial). Find the fourth non-trivial 
x-value: it has only two digits — are 
there others? 
(3) The Arabs c 972AD are believed to 
have been the first to study the pair of 

simultaneous Diophantine Equations 
y2 = x2 + 5 u2. 
z2 = x2 - 5 u2 

The solution x=41, y=49, z=31 and 
u = 12 was published by Leonardo of 
Pisa 1220AD. A further solution x = 
3444161, y = 4728001, z = 113279 and u 
= 1494696 is known, as is a yet larger 
solution involving 15-digit integers. 

Theoretically, this problem is com¬ 
pletely solved because algebraically 
every solution may be derived from 
Leonardo's by rational operations. See 
Uspensky and Heaslet, Elementary 
Number Theory, McGraw Hill 1939 
pp419-427. 

How efficiently can the above solu¬ 
tions be found using a computer? 
Readers are invited to submit a pro¬ 
gram, or suite of programs, to investi¬ 
gate the above questions. All submis¬ 
sions should include program listings, 
hardware descriptions, run times and 
output; they will be judged for accura¬ 
cy, originality and efficiency. A prize of 
£10 will be awarded to the 'best' entry 
received by 1 July 1984. Please address 
all correspondence to Mr MR Mudge, 
'Square Acre', Stourbridge Road, Penn, 
Nr Wolverhampton, Staffs WV4 5NF. 

Absolute differences of 
Prime Numbers— 

Decemberl983 
This problem proved to be exceptional¬ 
ly popular, attracting multiple res¬ 
ponses from Belgium and West Ger¬ 
many. The languages chosen included 
VSAPL under CMS in a 2Mbyte virtual 
machine of a 4Mbyte IBM4331/2;Pascal 
on an Altos ACS 68000 with the Unix 
System III in multi-user mode; C- 

language on an IBM Personal Compu¬ 
ter; Basic on an Acorn Atom with 29k of 
RAM but with a 7-track V2in tape drive 
interfaced to give mass storage with a 
transfer time of around 4k per second. 

The prizewinner however, after a 
very careful evaluation, is Michael 
Robinson of 2 Lower Merrion Street, 
Dublin 2 who addressed himself pre¬ 
cisely to the problem as posed. Using 
Cobol written for a 16-bit micro, with 
assembly routines for the repetitive 
parts, the program was ultimately run 
ona BurroughsB22uptoa110= 103961 
and then in mortuary time on a B21. A 
very careful operations estimate was 
included and the entire study well 
documented. a64 = 5940 was reached in 
4mins42secsfrom approximately 6000 
primes, the study being terminated at 
ai46 = 733576 in 27hrs from 786575 
primes,the lastofwhich was 11975597. 
Empirical evidence for the Gilbreath 
conjecture is considerably streng¬ 
thened by this computation, revealing, 
for example, that around aU6 = 271621 
large differences are seen 'spreading 
like ripples in a sea of 0s and 2s.' 

Perhaps those who submitted stu¬ 
dies of this problem could communi- 
cateonewithanothereithervia Michael 
Robinson or myself, with a view to a 
final assault on the an and its associated 
number patterns? mil 

Note. Submissions can only be re¬ 
turned if a suitable stamped addressed 
envelope is provided. Telephone com¬ 
ments, both favourable or otherwise, 
are welcome on (0902) 892141. 
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COMMUNICATIONS 
PCW welcomes correspondence from its readers but we must warn 

thatittends to be one way! Please be as brief as possible and add 'not 
for publication' if your letter is to be kept private. Please note that we 
are unable to give advice about the purchase of computers or other 

hardware/software—these questions must be addressed to 
Peter Bright (see 'Computer Answers' page). Address lettersto 
'Communications, 'Personal Computer World, 

62 Oxford Street, London W1A2HG. 

Copyright 
optimism 
ComputerAnswersinthe 
March issueof PCWincludesa 
letterfrom Dr Richard 
Carruthers, which suggests 
that by reg isteri ng a prog ram 
as copyright in the States, a 
person can rely on the 
Universal Copyright 
Convention to ensurethat 
copyright protection extends 
to the UK. Sadly, the position is 
notso simple. 

To derive any protection 
whatsoeverthat person 
should either be a UScitizen, or 
theworkto be protected 
should be first published in the 
States. It is also necessary for 
the work (and any infringing 
copies)tobeinaform 'from 
which it can be read or 
otherwise visually perceived.' 
(UCCArticleVI). 

Mostimportantly,theUCC 
onlyprovidestotheUS 
copyright holderthe 
protection al ready afforded to 
a British subject under the 
British copyright laws (Article 
II). The UCCdoes not extend 
US copyright lawto Britain, 
and does nottherefore provide 
the panacea required. 

However, I thinkyour 
correspondents are unduly 
pessimistic in continually 
emphasisingthe uncertainty 
saidtosurround program 
copyrightin Britain.The 1977 
Whitford report on Copyright 
and Design Law concludes that 
the existing categories of 
literary (andwhere 
appropriate) artistic works are 
sufficiently wideto cover 
computerprograms. 
Moreover, the English Courts 
have shown themselves in 
some half-dozen decisions 
(albeit interlocutory only) very 
ready to assume that copyright 
can exist. Forexample, Mr 
JusticeGouldingin 1982: 

'On the evidence before me 
in this case I am clearly of the 
opinion that copyright under 
the provisions relating to 
literary works in the Copyright 
Act1956subsistsinthe 

assembly code program of the 
game "Frogger". The machine 
code derived from it by the 
operation of part of the system 
ofthe computer called the 
assembler is to be regarded, I 
think,aseithera reproduction 
oran adaptation ofthe 
assembly code program.' 

Quiteapartfrom the judicial 
trend it seems entirely clear 
thatcinematographic 
copyright can exist in the visual 
images displayed on the 
screen, so if the displayed 
result looksthe same as an 
original work it becomes 
immaterial by whatever route 
that result was reached. This 
may well providean 
unambiguous and clear cut 
causeofaction. 

Because ofthisfavourable 
judicial climate, the adviceto 
any potential plaintiffwould 
have to be to presentthe most 
aggressivefront possible and 
tosueonallpossiblecounts. 
It's a brave and foolhardy 
defendant who is not prepared 
to settle if he knows that his 
prog ram is a copy of the 
plaintiff's workor is largely 
derivative. Interlocutory 
proceedingsarenot 
prohibitively expensive for a 
plaintiffcompanyandthe 
action isunlikelyto go beyond 
the interlocutory stage, except 
in the very few cases of 
genuine doubt. Such doubt 
could, I suppose, be said to 
existinrelationto programs 
which have been compiled 
using,forexample, a 
proprietary computer, or 
programswhich have been 
subsequently cross-compiled. 
However, the skill and effort of 
theauthorhavestillbeen 
utilised withinthe 
compiled/cross-compiled 
version: I would besurprised if 
the Courts weretofind against 
a plaintiff in such a case. 

Finally, it should be borne in 
mind by authorsand software 
houses alike that although 
computer prog rams as such 
arenotpatentable,itis 
possibleto patent a computer 
whenconditionedbya 
prog ra m to operate i n a 
particular way orto achieve a 
particularobject. Patent 

protection istherefore 
possible, but probably not for 
someth i ng as'trivial'as a new 
game. 
MALynd, Godaiming, Surrey 

(Sorry, but I'm not quite so 
optimistic. Software copyright 
must beclarifiedin law. It is not 
enough for plaintiffs to rely on 
getting a settlement out of 
court. See page232—Ed) 

No injunction 
I was interested to read i n the 
March 84issueofSOFTthat: 
'Acorn User... has not had any 
injunction slapped on it by the 
High Courtfor its February 
issue, the onecarrying very 
completedetailsof Acorn/BBC 
tape file locking methods, plus 
detailsofthesort of alternative 
locking planned by Acornsoft 
forfuture tapes.' 

I also note that Acorn L/seris 
owned by Chris Curry! 
ALGothard, Bolton 

(Odd, isn't it?—Ed) 

Quantum 
mystery 
In our universe, the smallest 
finite change in energy which a 
physical system can 
experience is called a quantum 
jump, or leap. Fortunately, the 
quanta involved are so very 
tinythattheirfinitesizeisnot 
noticeable except in 
sub-atomic processes. 

Can anyone suggest a 
reason why, given th is 
background, the term 
'quantum leap' isused 
colloquially to imply a very 
largechange indeed? 
John Shade, Step-One Data 
Services, Angus, Scotland 

(Had we but known it, the QL's 
marketing secret was 
contained in its name. Our 
dictionary defines quantum as 
'a naturally fixed minimum 
amount'—Ed) 

Latin leap 
i TheSinclairQLmaywellbea 
J 'quantumleap'.butitappears 
to be a leap backwards rather 
than forwards. According to 
the advertisement feature 
accompanyingthe February 
issueof PCW, the section ofthe 
manual covering the 
Microdrivesiswrittenin Latin. 

Not only that, but asfar as I 
cantell,itdoesn'tevenmake 
sense in Latin. 
TrevorMarshall, Horsham, 
West Sussex 

(See ChipChat for some 
. inspired guesses at Sinclair's 
intent—Ed) 

Informing on 
reliability 
In all its reviews and 
Benchtests, PCW ignores the 
factorof greatest importance 
to users: reliability. Of course, 
reliability cannot be assessed 
in the shorttests typically 
performed by your 
contributors, but in view of its 
overriding importance, that's 
notanexcuseforignoringit. 

Here'sasuggestion.For 
products which appear likely to 
bevalue-for-money leaders in 
theirclass, ask readersto notify 
PCW when they order the 
product: all you need do is 
keeptrack ofthe numbers of 
eachoneordered. 

Those whose equipment 
failswithinayearnotifyyou 
again. You publish the 
percentage of non-working 
systems, month by month,for 
each ofthe monitored 
products. 

It's not necessary to monitor 
agreatnumberof products; 
half a dozen would be enough 
tostartwith. Revealingthe 
truth aboutsome ofthe shoddy 
productson the market would 
notendearyoutoallyour 
advertisers, but it would 
increase PCkV'svalueto its 
readers enormously. 
NJD Jacobs, Bradfield, Berks 

140 PCW 



(Tell us about poor reliability or 
bad service when it happens 
(see Oric story below). If you 
waita year, many more people 
may have put good money 
afterbad—Ed) 

A lesson to be 
learned? 
The March edition of PCW 
carried an advertisement for 
the Atmos 48k from Oric, in 
which it claims to have a 
better product than a number 
of named competitors. I 
notice no claim is made for 
reliability. 

I purchased an Oric-1 for 
Christmas and it lasted six 
hours. The unit was replaced 
by the retailer and gave 
intermittent service for two 
months. Unit three was 
returned to the retailer the 
same day. I am now into unit 
four with little hope of its 
survival. But for a heavy 
commitment to supporting 
software, I would be seeking a 
reliable replacement. 

It would appear wrong for a 
new product to be offered for 
sale when the market is still 
suffering from the effects of a 
defective product. I trust that 
prospective purchasers will 
be more aware of the 
situation than I have been. 
TA Gilhooley, Blackpool 

Stack light pen 
I read with interest Tony 
Hetherington's article on the 
Stack light pen in the March 
issue of PCW. I now have one, 
after a long-running saga with 
DAMS Office Equipment 
(DOE) of Liverpool. Firstly 
though, I would like to point 
out that the Stack pen's poor 
resolution is not caused 
directly by the width of the 
sensor, but because the 
Commodore 64 uses only one 
byte as a pen register for each 
axis. This limits the resolution 
to 255 horizontally, thus 
allowing only two-pixel 
resolution to be stored. 

I originally ordered a light 
pen from DOE in August last 
year. When I hadn't received 
it in October (after repeated 
phone calls), I asked for a 
refund. Many phone calls 
later (and a recorded delivery 
letter), I went to the Trading 
Standards Department. 
After it had written 
three letters without 
any acknowledgement 
whatsoever, I phoned again at 
the end of January. This time, 
I actually got an apology from 
a Mr Paul Nelson and a 
promise of a refund that 
week. 

Two weeks later (still no 
refund), I threatened the 
company with a solicitor and 
promptly received a light pen 
two days later! 

After all that time, this pen 
turned out to be far inferior to 
the Stack pen, having no form 
of data entry control at all, 
and being much less sensitive 
to colour. 

With companies like this 
around, is it any wonder the 
British economy is in such a 
poor state? I will never buy 
anything by mail order again, 
and advise others not to 
either. 
Mr D Corbett, Hayling Island, 
Hants 

(Many feel the same, which is 
why the market is tending 
towards the High St shops — 
Ed) 

The problem with 
binders... 
You certainly deserve your 
chosen accolade: 'Britain's 
biggest microcomputer 
magazine.' I'm not certain of 
circulation figures, but any 
magazine of nearly 400 pages 
cannot fail to be 'big'. Indeed, 
your binders could probably 
claim the title of 'Britain's 
biggest binders', but it's here 
that the problem lies. 

Binder size has clearly 
grown in an effort to match 
issue size, but has not grown 
fast enough. My Vol 5 binder, 
for instance, can contain only 
11 of the 12 issues, and Vol 6 
only 10. Admittedly, you 
make no claim that each 
binder will contain 12 issues, 
but since they do contain 
bindings for 12 issues, I 
assume one volume per 
binder is the intention. 

Isuggestoneofthe 
following: 
(i) The issues are made 
smaller by decreasing the 
number of advertisements 
(perhaps not economically 
viable?). 
(ii) The binders are made 
longer (though I'm not sure 
they could then be lifted). 
(iii) Make the binders a 
sensible fraction of a volume 
(half a volume, perhaps) for 
easy labelling. 

I don't suppose any one of 
these isa particularly good 
solution, but it's infuriating to 
have a set of bound 
magazines with a few issues 
laying loose because they 
'wouldn't fit.' 

While on the subject of 
volumes, may I also request 
that the last issue of each 
volume contain an index for 
that volume — something like 
the guide in Back Issues, but 
preferably alphabetic and 

more comprehensive, giving 
page and issue references. 

I hope some of these 
suggestions are useful; the 
magazine is otherwise 
excellent. It had a tendency to 
be a little too 
business-oriented, but now 
seems reasonably balanced 
towards most micro interest 
groups. Not only that, it's the 
only micro magazine looking 
to the future and considering 
possible new uses for micros. 
It's also the only non-sexist 
micro magazine around. Keep 
up the good work! 
Martin Wykes, Erith, Kent 

(I've discussed these issues 
with the publisher whose 
decision will be binding — Ed) 

Buzzbox success 
I am a very satisfied DaCom 
Buzzbox user. 

I have made a number of 
calls to various bulletin board 
systems and have had very 
few problems. In fact, I'm 
using a terminal program 
which I managed to 
download with only two or 
three easily corrected errors 
(not bad for a 7k long 
program). The review in PCW 
helped me decide on the 
Buzzbox rather than trying to 
build the Maplin modem. 

Keep up the good work at 
PCW\ 
Brian D Smith, Camberley, 
Surrey 

(We'd like to review the 
Maplin modem too, but the 
British Approvals Board for 
Telecommunications isn't too 
fond of kits. Watch Network 
News —Ed) 

Sensible 
language 
Peter Amey's plea for a 
sensible language {PCW, 
March 1984) appears to be 
met in all respects, except 
one, by APL. The one thing 
lacking is a compiler option 
which is not generally 
available, although it has 
been the subject of two or 
three research papers in the 
last couple of years. 
Interpreters are available for 
some machines using the 
68000 chip, for certain 
machines which operate 
under Unix (Dyalog APL), and 
at least three versions for the 
IBM PC. If you are stuck with 
CP/M you might try VIZ:: APL. 
When the BBC's Z80 second 
processor is available you will 
be able to get Acornsoft APL. 

The language is powerful, 
yet simple. At first sight one 

might be put off by the 
strange symbols, but you 
soon get used to them, and 
software can be written so 
that the end user only needs 
to use English language 
commands. APL has been 
adopted by big businesses 
and we should now see it 
coming into much greater use 
on micros in smaller 
businesses, schools and 
colleges. 

TheinterpreterforDyalog 
APLis written in C and it's easy 
toincorporateyourown 
specialfunctionswritteninthis 
language. Other interpreters, 
such as APL68000, allow 
similarincorporationof 
Assemblerroutines. 

I do not suggest you throw 
the other languages away, 
but do suggest that you'll find 
using APL a lot more fun, as 
well as cost effective. 
Prof Alan G Hawkes, 
University College of 
Swansea 

(Who'd have thought it? A 
consensus emerged from 
PCW readers that APL is the 
'sensible'solution—Ed) 

Offensive ads, 
Victorian ideas 
Congratulations to Bob 
Almond for taking the trouble 
to write and complain 
(Communications, March) 
about the offensive 
advertisement he saw in 
PCW, and congratulations to 
the editor for her response. I 
didn't see the advert, but had I 
donesol,too,would have 
complained. 

There may have been a lot 
wrong with Victorian ideas, 
but it doesn't follow that the 
prevailing attitude today is 
necessarily better. 
Chris Price, St Andrews, Fife 

I was unpleasantly surprised 
when I received my February 
issue of PCW. What I liked 
very much about your 
magazine (as opposed to 
BYTE) was that the ads were 
separated from the text and I 
could read one without being 
bothered by the other. Now 
you have changed this. Was it 
really necessary? You seemed 
to be doing well enough, or is 
it that every computer 
magazine has to be like 
BYTE? 

I'd like to think you'll return 
to the original format, but I'm 
afraid you won't. It's a shame. 
Axel Unterschuetz, Kiel, West 
Germany 

(Miracles sometimes happen! 
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YANKEE DOODLES 

Si 
David Ahl is an eminent figure 
in microcomputing. In 1974 he 
founded one of the leading US 
micro magazines. Creative 
Computing. He has worked for 
AT&T and Digital Equipment 
and has written extensively 
about micros, especially re¬ 
garding their use in education. 

We're not ashamed to admit 
we took a look at Creative 
Computing when PCW was 
re-designed and we're pleased 
to report that David will be 
writing for PCWevery month. 

Random rumours 
As a result of a shortfall in sales 
of the Adam, Coleco has laid off 
50 of its headquarters staff. . . 
Tandy has introduced a dis'k 
drive and video interface for its 
Model 100 notebook portable 
computer: not mentioned is 
the fact that the disk has 
sequential access (like a cas¬ 
sette tape) rather than random 
access (like a standard floppy 
disk) . . . Mattel has left the 
electronics business com¬ 
pletely with the sale of market¬ 
ing rightsto its game system to 
Intellivision, Inc... Victor Com¬ 
puter, maker of the Sirius 
1, filed for protection from 
creditors under Chapter 11 of 
thefederal bankruptcy laws. . . 
Acorn has won a contract to 
supply 175 BBC computers to 
schools in Phoenix, Arizona, 
beating Apple and Atari. 

Amiga to use 
6S000 
Amiga has been most secre¬ 
tive about its Lorraine home 
computer. Although it had a 
huge stand at the Consumer 
Electronics Show last year, the 
computer was hidden in a 
closet and shown only to 
selected customers. 

Amiga has now disclosed 
that the machine will use the 
16-bit 68000 microprocessor 
(the same as in the Apple Lisa 
and Macintosh) and will in¬ 
clude 128k of RAM and a 320k 
disk drive. With a projected 

retail price of $600-$700, the 
Lorraine will be the least ex¬ 
pensive 68000-based machine 
on the market. It is claimed to 
have optional IBM PC compati¬ 
bility, making it even more 
attractive. 

Amiga currently markets 
joysticks, a foot control plat¬ 
form and video games for 
home computers and Atari 
game systems, but it expects 
the computer to be its major 
product in 1984. 

Cool reception 
for IBM PC Junior 
When it was announced last 
fall, the IBM PC Junior had the 
entire industry talking about 
IBM's impending dominance 
of the home market. But it 
hasn't come to pass. 

Everyone admits the PC 
Junior is reliable and, with 
expanded memory, is able to 
run most IBM PC software, but 
that's about the end of the 
praise. The major minus 
appears to be the keyboard. 
Many users complain that the 
little rectangular keys are too 
far apart for touch typing and 
that the labels above the keys 
are difficult to read. Others feel 
that it's far too expensive for a 
home computer but not 
powerful enough for most 
business applications. 

Still, most dealers say they 
are waiting to See how it fares 
in the months ahead, particu¬ 
larly against the Apple lie, a 
well-established product atab- 
out the same price. Many 
peoplefeel thatforthe money, 
the Apple offers a great deal 
more, both in the hardware as 
wel I as th i rd party software and 
peripherals. Portable and ex¬ 
panded versions of the Apple 
expected later this year will 
add even more to its appeal. 

Nevertheless, the PC Junior 
has three invaluable assets: 
the letters I, B and M. 

Timex abandons 
computer 
market 
Timex, Sinclair's US partner, 
recently quit the computer 
market. The privately held firm 
disclosed that it had over $100 
million of losses in 1983 and, 
anticipating further price ero¬ 
sion and margin decay, de¬ 
cided to get out altogether. 

Many observers fault Timex 
for not introducing the Model 

1000 (equivalent to a 2kZX81) 
for nine months after it was 
available in the UK. Also, 
Timex redesigned the Spec¬ 
trum slightly, called it the 
Model 2068, and again delayed 
its introduction by nearly a 
year. Moreover, the redesign 
made it unable to run Spec¬ 
trum software, making the 
machine less attractive be¬ 
cause of the substantially re¬ 
duced availability ofthird party 
software. 

The exit of Timex is believed 
to open the way for Sinclair to 
re-enter the US market if it 
chooses to do so. An informal 
poll among readers of SYNC 
magazine (the major Sinclair 
magazine in the US) indicates 
strong support for the re-entry 
of Sinclair. 

Ironically, Timex plans to 
continue manufacturing com¬ 
puters for Sinclair in Scotland 
under an OEM agreement even 
though, for cost advantages, 
Timex was making the 2068 in 
Korea. 

Computers 
cominghome 
An 'Intent To Buy' survey was 
recently conducted among 
households representative of 
the US population. In future 
spending plans, telephones 
are at the top of the list, 
perhaps a natural outcome 
after the recent anti-trust 
breakup of the Bell Telephone 
System. 

Personal computers are in 
the spending plans of 9% of all 
households; this represents a 
17% increase from the pre¬ 
vious quarter. Moreover, 
peripherals and software rank¬ 
ed high in consumer spending 
plans: packaged software was 
listed by 7.7% of all house¬ 
holds, printers 5.8%, blank 
disks 4.5%, disk drives 3.6%, 
additional memory 2.5%, 
monitors 2.2%, and modems 
2.1%. 

Softcon offto 
shaky start 
The first Softcon was held in 
New Orleans from 21-23 
February 1984. For many ven¬ 
dors and visitors, it will be their 
last. 

On the final day of the show, 
the Softcon Show Daily re¬ 
ported: 'After a slow start, 
Softcon got rolling yesterday 
with attendance figures com¬ 
fortably above management 

forecasts.' If that were true, the 
management forecasts must 
have been revised downward 
severaltimes. Last October the 
show organisers forecast 
attendance over 25,000; by 
January the figure had shrunk 
to 10,000. 

Although members of the 
press loved the show because 
there was plenty of time to see 
products and talk to software 
designers, the exhibitors were 
less enthusiastic. I spoke to 
many who were happy to show 
off their wares, but lamented 
that their audience was largely 
other exhibitors and magazine 
representatives. Although 
some thought they would give 
the show another try (after all, 
Comdex took several years to 
really get going), many felt it 
was a waste of time and 
money, and indicated they 
wouldn't be back. 

Bookstores 
increase 
software sales 
Walk into any bookstore in a 
major US metropolitan area 
and you are greeted with 
shelves and tables of computer 
books. At a New York B Dalton 
store (one of the largest US 
bookstore chains) the front 
tables, previously reserved for 
best-selling novels and sea¬ 
sonal books, are now devoted 
to computer titles. Moreover, 
many of these books include a 
disk of software. 

Prentice-Hall is now distri¬ 
buting a series of books, 'The 
Power of:', produced by Man¬ 
agement Information Source. 
Each of these $28.95 books 
focuses on a subject such as 
Multiplan, Lotus 1-2-3 orfinan- 
cial calculations with VisiCalc 
and includes a diskof software. 
Prentice-Hall is the first major 
publisher to distribute such 
books, but many smaller pub¬ 
lishers have one or more titles 
available. 

The bookstores are nottotal- 
ly committed to the software 
market yet. They complain that 
much software comes wrap¬ 
ped in packages that cannot be 
opened so customers cannot 
browse through the text mate¬ 
rial. Ronald Jaffe, software 
marketing manager for the 
Waldenbooks chain says: 'We 
need software that can sell 
itself, similar to books.' And a 
spokesmanfor B Dalton agrees 
that the software industry still 
doesn't have the kind of pack¬ 
aging preferred by bookstores. 

E0 
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THECOMPANY 
COMPUTER’ 

vs 
THE PERSONAL 

COMPUTER 

Businessman Smith wants a 
microcomputer system for his smallish but 
buoyant company. 
He buys a typical Personal Computer to start 
things off. It costs him about £3,000. 

Businessman Brown, with a similar 
problem and a prudent eye on the future, opts for 
the Sage. It costs him £6,500, but it does have 
4 times the capacity and can handle up to 
6 users. 

In no time, Smith’s staff have taken to 
computing and want a second machine - 
another £3,000. 

Brown too organises a 2nd work-station - 
he only pays £595 for an additional screen and 
keyboard. 

Both bosses are asked to supply printers. 
Smith has to buy two for his PC's, Brown only 
needs one because his Sage was designed for 
sharing. 

Business is good for both companies, but 
whilst Brown’s bill fora 6 user system is £11,000, 
poor Mr. Smith has forked out just over £21,000. 

And his troubles aren’t over yet... 
Because his staff need to share the 

company’s information, it’s going to cost him 
at least an extra £4,500 to network his system 
together. What’s more, his dealer has 
recommended he does it with a Sage! 

Vitajistatistics 

32-bit MC 68000 
2 million operations 

per second 
256K-1MB memory 
Up to 72MB storage 
6 users plus printer 

Total information sharing 
Wide range of applications 

SAGE monitor speed 
up to 19200 baud. 

SAGE II from £3130. 
SAGE IV from £5850. 

SAGE monitor/keyboard 
from £595. 

^Please send me the Sage brochure giving details and 
|prices/call me to arrange a demonstration. 

iName_ 

ICompany/organisation_ 

I Address_ 

Telephone_ 

To TDI Limited, Stork House. 288-292 Hotwell Road, 
Bristol BS8 4NJ. Telephone (0272) 276447 



SHIFT 

AtYourFingep 
Complete New Ran 

This is Sanyo's new range of normal to high resolu¬ 
tion graphic display monitors. Designed for the customer 

who specifically demands a high quality product at 
a realistic price. 

A complete range in every sense (size, 
colour capability and input versatility) that 

has evolved directly from the experience 
and advanced technology of one of the 



Ups, The KeyTDA 
se Of Data Monitors 
world’s leading colour television and computer product manufacturers. 

A range thats available now at your fingertips. 
If you re investing in business micros for the first time, or just simply 

:xtendingyour present system, phone STC on 0279 26777 or Micro 
^ripheral on 0256 3232. 

Alternatively clip the coupon and we 11 tell you all about Sanyo, 
he key to a complete new range of data monitors. 

See SanyqThen Decide 
© SANYO 



OPERATING SYSTEMS 

Concurrent CP/M 
The battle to attract 16-bit applications packages continues and Digital 
Research again enters the fray with Concurrent CP/M version 3.7. This 

powerful operating system allows up to four applications to be run 
simultaneously and support PC-DOS applications. Peter Bright reports. 

How often have you tried to compose a 
letter on your micro and found that the 
information you want is sitting in 
another file somewhere else in the 
system? Rant and rage no more, 
Concurrent CP/M is here! 

Most single-user micro operating 
systems can only handle one job at a 
time. So, in the above example you 
would have to close down the word 
processor, load the file, find the in¬ 
formation, reload the word processor 
and carry on with your letter— all very 
long-winded and very slow. 

Concurrent CP/M overcomes this 
problem by allowing different prog¬ 
rams to run at the same time, while 
providing the opportunity to switch 
between them virtually instantaneous¬ 

ly. The switching is achieved by the use 
of 'virtual consoles': for example, I am 
writing this article on an ICL machine 
running Concurrent 3.1. If I want 
information from a spreadsheet, I hit 
function 1 and the WordStar display is 
replaced by a display showing the CP/M 
'A>' prompt. I then load the spread¬ 
sheet, receive information and hit 
function 0; and the display returns to 
WordStar. 

It'simportantto rememberthatwhen 
you switch out of one virtual console 
the program you are running keeps 
going — you just can't see it. This is the 
multi-tasking element of Concurrent — 
up to four programs running at the 
same time. 

To handle these jobs the machine 

must have some method of dividing 
processor time between each job. A 
combination of two methods is used: 
time slicing and I/O. If all the programs 
are processor-dependent then the sys¬ 
tem will give each job an equal time 
slice. However, most programs spend a 
great deal of time waiting for I/O to the 
screen, keyboard or disks. If one job is 
performing I/O, the system will allow 
the next job to jump in to use the 
processor. 

Asthe processor has to run upto four 
programs instead of one, each program 
will obviously run slower than if it had 
been run as a single task. The extent of 
the speed overhead depends on the 
programs that are running. If you are 
running four processor-dependent 

Fig 1 PC-DOS works at four main levels 
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Fig 2 Position of the PC-DOS filter 

jobs, they will run slower by a factor of 
four: this is an extreme case, usually the 
overhead won't be that high. 

Features 
In addition to running more than one 
program at once, version 3.1 is able to 
emulate PC-DOS, act as a multi-user 
system, run a windowing facility and 
interface to a local area network. 

One of the most interesting features 
of Concurrent 3.1 is its ability to run 
programs designed to run under ver¬ 
sion 1.1 of PC-DOS on the IBM PC. 
Concurrent can't fully cope with ver¬ 
sion 2 of PC-DOS yet because of the 
hierarchical directories it employs. 

This is the first time CP/M users have 
(in theory) been able to run PC prog¬ 
rams; it potentially opens up a wide 
range of software for their use. 

PC mode is not implemented on the 
ICL so I tried it out on an IBM PC. The 
thought of an IBM PC running Concur¬ 
rent CP/M and emulating its own native 
operating system seems rather 
strange, but this is where Digital 
research (DR) is hoping to sell most 
units. 

To understand how PC mode works 
it's useful to look at the workings of 
PC-DOS. Fig 1 shows the four main 
levels: at the top there's the appli¬ 
cations program; below that is the 
BDOSand belowthattheROS.TheROS 
is the ROM-based BIOS that gives the 
IBM-lookalike makers' problems, as 
they are not allowed to directly copy the 

ROS ROM and have to write their own 
versions. The lowest level is the actual 
hardware. 

Applications programs access the 
system in different ways. 'Well- 
behaved' programs make all their 
system calls via the BDOS. However, 
very few applications programs rely 
solely on the BDOS as it's faster and 
more efficientto use ROS interrupt calls 
for devices like the keyboard and video. 
These can be called 'fairly well- 
behaved' programs. The third group is 
badly-behaved and makes calls direct 
to the hardware: for example, direct 
screen addressing. 

PC mode handles all well-behaved 
prog rams and also the majority of fairly 
well-behaved prog rams that rely on the 
most commonly used ROS interrupt 
vectors. In the case of direct hardware 
calls, problems usually arise if a 'not 
quite IBM-compatible' machine is 
used. 

DR says that PC mode will run 90-95 
per cent of IBM software when running 
on an IBM machine. In the case of 
IBM-lookalikes, the figure is around 70 
per cent depending on the hardware 
and what has been done to the ROS. In 
non-IBM-compatible machines run¬ 
ning MS-DOS, DR quotes 30-70 per 
cent. 

When Concurrent is run with PC 
mode it's perfectly possible to have one 
virtual console running a PC-DOS 
program and another console running 
a standard 16-bit CP/M program. 

PC mode can be broken down into 
two parts: the back end and the front 
end. The back end automatically tells 
the difference between CP/M, PC-DOS 
and MS-DOS disk formats and adjusts 
itself accordingly. Reformatting isn't 
necessary here. 

Thefrontend is known as the PC-DOS 
filter and is invoked every time a .COM 
or an .EXE file is executed: it intercepts 
PC-DOS calls and tries to do something 
useful with them. Fig 2 shows that it sits 
between the applications program and 
the rest of the system. 

Windows 
Another feature of Concurrent 3.1 is 
windows. The world seems to be mad 
about windows at the moment but 
frankly I can't see what all the fuss is 
about. 

For those of you who've been in a 
Tibetan monastery for the last year, 
windows allow the output of more than 
one program to be displayed on the 
screen at the same time. Usually this is 
done by reserving a differentarea of the 
screen for each program so that you can 
see what's going on in each cell. 

Concurrent's version of windows is 
better than most because each window 
acts as a port hole to one of the virtual 
terminals: you can have up to four 
different programs running in different 
windows at the same time. This is not 
true of products such as Microsoft's 
windows where only the current fore¬ 
ground program is actually running. 
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OPERATING SYSTEMS 
The background programs just sit on 
the screen looking pretty. 

Concurrent windows can either be 
under program control or used interac¬ 
tively with a utility called window 
manager. Using the manager you can 
set the colour, expand or contract 
window size, move windows, and 
soon. You can also scroll left of right or 
up and down within a window. One 
very useful feature is that you can save 
the contents of a window to a disk file. A 
particular spreadsheet area can be 
saved and then incorporated into a 
document on your word processor. 
This is useful, because although Con¬ 
current CP/M has structures available 
for inter-process communication, the 
applications programs have to be 
written with this in mind. Saving a 
window to disk is the only way to 
communicate data if the applications 
haven't been designed to talk to each 
other. 

In theory, PC Mode and windows can 
be run at the same time to allow normal 
PC applications to be run in a window 
environment. However, if the applica¬ 
tion uses direct screen addressing you 
could end up with some very strange 
effects! 

The ICL machine I used to test 
Concurrent 3.1 makes use of the multi¬ 
user option. This is an interesting 
addition to Concurrent because DR 
already has a multi-user operating 
system in MP/M. It seems likely that 
Concurrent will replace MP/M as DR's 
preferred multi-useroperating system, 
and it's not clear where this will leave 
existing MP/M users. 

Let's now look at other features of 
Concurrent CP/M that are available on 
single-user machines but are probably 
more applicable to the multi-user en¬ 
vironment. 
RE-ENTRANT CODING. With most mic¬ 
ro operating systems each user has his 
own area of memory into which he 
loads his applications programs. There 
may come a time when two users are 
both running the same program in their 
own user areas. Obviously it would be 
ideal if both users could share the same 
code, and this is where shared code 
comes in. 

The problem is that the original 
program must be written with this in 
mind: this is known as re-entrant 
programming. Although Concurrent 
CP/M has the facilities to support 
re-entrant programming, few applica¬ 
tions have yet been written to take 
advantage of it. This will change if 
Concurrent takes off and software 
houses produce programs for it. 
RECORD LOCKING. Record locking is 
an important part of any multi-user/ 
multi-tasking system. Whenever more 
than one job is running at the same time 
it's conceivable that two applications 
will try to access the same record or file 
simultaneously. Concurrent CP/M sup¬ 

ports both record and file locking. 
So much for Concurrent 3.1's general 

applications. What does it look like 
when in use? In general terms. Concur¬ 
rent is very like CP/M Plus which in turn 
is quite like good old CP/M 2.2. Anyone 
who has worked with CP/M will soon 
see that a great many favourite utilities 
have been dusted off, updated and 
included in this package. 

The first thing you notice when the 
machine is switched on isthe status line 
at the bottom of the display. This 
usually says something like 
'CONSOLES DYNAMIC WS A 
PRINTER=0'. You always know it's 
CP/M when you can't understand the 
messages! 
CONSOLE=0: you are currently using 
virtual console 0. If you move to 
console 1 the indicator changes to tell 
you this. 
DYNAMIC: each virtual console can be 
either in Dynamic or Buffered mode. 

If the console is in Dynamic mode and 
is switched into the background any 
output that would have gone to the 
screen is written to a special area in 
RAM. If the memory fills up, old data is 
lost and new data is written in: impor¬ 
tant data can therefore be easily lost. 

If the console is in Buffered mode and 
switched into the background then 
screen data is written out to a tempor¬ 
ary disk file. If the temporary file 
becomes full, the program is sus¬ 
pended until the console is switched 
back into the foreground. The data is 
then retrieved from the disk and written 
to the screen. 

The console mode is set by using the 
VCMODE utility which also sets the 
maximum file size for buffered files. 
WS: indicatesthe name ofthe program 
or utility currently in use. 
PRINTER=0: some micros support 
more than one printer. In this case, a 
different printer can be assigned to 
each console using the PRINTER com¬ 
mand. An interesting omission from 
Concurrent 3.1 is a print spooler. Only 
one process at a time can use a given 
printer so other processes must wait. 
This is not too much trouble with a 
single-user machine but is a problem 
on multi-user machines. 

Unusual utilities 
In addition to the usual CP/M utilities 
(PIP et at), Concurrent has its own 
specialised utilities. I have already 
looked at VCMODE and PRINTER: the 
other main ones are ABORT, CHSET 
and SET. 
ABORT: allows programs that are 
running in the background to be stop¬ 
ped. A good example is debugging a 
wild program that refuses to let itself be 
stopped: move into another screen and 
type ABORT WILDPROG. 
CHSET: allows parameters to be set in 
the header record of a command file. 
These parameters are: SHARED on or 

OverviewofConcurrents. 1 system 

off, 8087 on, off or optional and 
SUSPEND on or off. The SHARED 
parameter sets the option for the 
program to support shared (re-entrant) 
code or not. 

The 8087 parameter allows CMD 
programs to make use ofthe Intel 8087 
maths co-processor if it's included on 
your hardware. If the 8087 is specified 
as optional the program will use the 
chip if present, but if not the program 
will emulate it. The SUSPEND option 
specifies whether or not the program 
will stop if it's switched to background 
mode. 
SET: CP/M Plus users will be used to 
SET. Its main use is to change such 
things as file or disk attributes, pass¬ 
words, protection. 

Conclusions 
I've been waiting a long time for DR's 
response to the success of PC-DOS and 
MS-DOS. Now we have the answer: 'If 
you can't beat 'em, join 'em.' 

If DR wants to stay in the 16-bit 
software race it has to get its system 
into the IBM market and onto PCs in 
large volumes. PC mode is obviously 
the tool it intends to use to do this and it 
works well enough; but PC mode on its 
own will not convince PC owners to 
change operating systems. The main 
pull will come from the Concurrent 
processing ability. 

When I first heard about Concurrent I 
thought it a good idea but of no 
immediate use to me. I was wrong. It's 
only when you use Concurrentthatyou 
see how useful it can be. The ability to 
switch between screens at will means 
that different applications can be 
loaded up and the user can switch 
between them at will. 

If there isany justice, IBM owners wil 
be queueing up for their copies of 
Concurrent 3.1. It's certainly the most 
useful of all the major single-user micro 
operating systems available today. 
Microsoft has made a big mistake in 
allowing itself to be sidetracked by 
mice, ikons, ef a/and not bringing out a 
Concurrent operating system of its 
own. rm 
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HARDWARE PLUS 
68,000 based Forth. 

HARDWARE PLUS 
Kuma Forth, Mailbox and 

much more 

PHONE NOW or SEND FOR DETAILS 

PANGBOURNE Ilf (073 57)4335 

Kuma Computers Ltd 

i Unit 12, Horseshoe Park, HorseJshoe Road, Pangbourne, 

Telex 849462 TELFAC KUMA Berks RG8 7JW 
^^ COMET: KUMA TELECOM GOLD: KUM001 

HARDWARE PLUS 
Software from the home 

of the Deskmaster 
series — the major 
source for HX-20 

Software 

HARDWARE PLUS , 
A wealth of Software ( 
from the originators 
of Sharp approved Software 
the MZ700 — also MZ80A. 
MZ3541 and PC1500. 
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COMPUTER ANSWERS 
Send your queries to TonyHetherington, PCW, 62 Oxford Street, London Wl. 

Note that Tony cannot answer questions on an individual basis, so please 
don't send an SAE with your query. 

Safe software 
design 
Afriend and I are designing 
software aimed at the private 
investor. If successful, we 
want to offerthe programs on 
cassette and disk. 

Howdoweobtaingood 
duplicates from our originals 
while keeping our design safe? 
Should we copyright the 
program? 
SJ Ashton, Slough 

Tape and disk copying 
companiesfrequently 
advertise their services (see 
PClV'sMicromartsection). 

To protect your design, it's 
advisable to display a 
copyright notice on the title 
sequence of your program. 
Thistakestheform:Cinsidea 
circle, name of the copyright 
owner and year of publication. 
You can further protect the 
workby inserting hidden 
copy right notices in the 
coding, and by providing 
extensive documentation to 
deter pirates. 

To provide evidence of when 
the workwas created, post a 
copy to yourself by registered 
mail. It's also possible to 
registeryourworkwiththe 
Society of Software Authors, 
affiliated to the Computer 
Trade Association, which 
keeps a softwa re reg ister. 
Margaret Spooner 

Which modem, 
and for what? 
I own a Commodore 64 with a 
printer and disk drives and am 
now thinking of buying a 
modem. I would be grateful for 
thefollowing information: 
1 Whattypes of modem are 
readilyavailableandatwhat 
prices? 
2 What type is most useful for 
homeuse? 
3 Where can one obtain 
software? 
4What information is 
obtained using a modem? 

Please advise me. 
VincentJulier, Camberley, 
Surrey 

There is a large variety of 
modemsfalling into two 
categories—hard-wired and 
acoustic. Hard-wired modems 
plug directly into the 

computer'sserial portatone 
end and the telephone socket 
atthe other. Acoustic couplers 
do not have a direct connection 
between the computer and the 
telephone line, but convertan 
audio tone into an electrical 
signal. Acoustic couplers are 
availablefrom £160, while 
hard-wired modemscan be 
boughtfor£50-60. 

There are three main uses: 
(a) Access to commercial 
database systems like Prestel. 
(b) Accesstofreepublicaccess 
systems(bulletin boards). 
(c) Direct user-to-usertransfer 
of softwa re a n d/o r text a n d 
datafiles. 

Prestel operates at 
1200/75-baud(foran 
explanation of baud rates, see 
'Newcomers start here'). This 
means that ittransmits at 
1200-baud but receives at75. 

Prestel isa large database 
containing news, software, 
competitions, timetables and 
information supplied by 
companies. The main area of 
interest for computer 
hobbyists is Micronet 800, the 
primaryfeature ofwhich isfree 
software. Among the free 
software available isa 
selection of PCWPrograms. 

There are also a number of 
boards run by companies such 
asMaplin.These boards are 
primarily intended to allow 
customersto place orders, 
check stock levels, and so on, 
though some messaging 
facilities are also offered. 

Most public bulletin boards 
operate at 300-baud, data 
beingtransmittedand 
received atthe same baud rate. 
Bulletin boards generally offer 
free software, buttheir main 
purpose is toenable users to 
leaveand reply to messages. 
These messages range from 
jokes,through 
sales-and-wantsto requests 
fortechnical info. Most boards 
provideconfidential electronic 
mail facilities for private 
correspondence between 
individual users. Bulletin 
boards are generally oriented 
towards computer hobbyists. 
Commercial systems like 
Prestel are geared towards 
naive users. 

Modemscan also be used by 
individual hobbyiststo 
exchangefiles or programs 
overa distance. Modem 
transferisoften more 
convenientand reliablethan 
sending cassettes through the 
post. 

ForPrestel and most other 

commercial boards,you will 
need a 1200/75-baud modem. 
The Micronet800 modems 
costaround£100. It'salso 
possibleto access Prestel 
using a 300-baud modem on 
(01)248 5747,thoughthisis 
expensive ifyou liveoutside 
London. 

Forbulletin boards,you will 
need a 300/300-baud modem 
which can also be used for 
private user-to-usertransfer, 
buta 1200/1200will be 
healthierforyourphonebillas 
it transfers information atfour 
times the speed IA modem 
which incorporates all these 
standards—and more—is the 
Minor Miracles World 
Standard 2000, reviewed i n 
thisissue. 

PCWwillbedealingwith 
communications software in 
future issues. In the meantime, 
you'llfind plenty of 
information about networks 
and communications in our 
N etwo r k N e ws sectio n. 
Surya 

Science fiction 
How much memory space is 
needed to store a television 
picture, and howfast must the 
retrieval be in orderto display 
it? 

Ihaveacolourslide 
collection of about 1500 
pictures, collected overthe 
last 30 years, and I wondered 
whetherthey could be stored 
ona winchester. My simple 
calculation is625x625pixelsx 
3 colours x 6 intensities = 7Mb 
per picture. Read out speed at 
25 frames per second is 04 
secondsdividedby7Mb 
equals5 7 nanoseconds per 
bit. 

I'mafraidthatyourquestion, 
letalonetheanswer,isstillin 
the realmsofscience fiction. 
Although in the current age of 
computer innovation fiction 
andfactarealmost 
indistinguishable, technology 
lags behind in this case. 

Your'simple'calculation 
highlightsthebasic 
requirements of a system for 
storageand retrieval ofcolour 
television pictures. Such a 
system does not exist. 

Thereare rumoursthatthe 
forthcoming MSX Sanyo 
machine has the ability to grab 
and store monochromeTV 
pictures, but no actual 

information is available. Even 
so, this is short of your 
requirements. Your best hope 
isthe research intothe use of 
laser discs as computer 
storage devices. 

All your micro can do is hold 
an indexforyourcollection. 
TonyHetherington 

Programs for 
profit 
Could you please advise me on 
the basic facts of writing 
games programsfor profit, or 
recommend an article or book. 

What isthe best computer 
for such an activity, who will 
buy the games once written 
and how much will they pay? 
A Jones, Cardiff 

There aren't many books or 
articles available on writing 
gamesfor profit (probably 
becausethe people who know 
arefartoo busy writing 
games), but here are a few 
pointstobearinmind. 
You must have a game to sell and 
itmust be worth selling. Inother 
words, the marketwill not stand 
yet another synonym of Pac-Man 
or another Space Invaders. A 
good test is to look honestly at 
yourown game and ask yourself 
whetheryou would be happy with 
it if you’d just spentyour 
hard-earned cash on it. 

Once the game is written you 
havetwooptions: eithersell it 
yourself or let someone else do 
itforyou. The second option 
requireslesscapital(onlythe 
costofafewblank cassettes) 
but your return will be less. 

Then, send a copy to any 
software houseandwait. Be 
warned, however: these 
people are inundated with 
such programssoexpecta 
delay. Bepreparedformany 
rejectionsand suggested 
alterations. 

Should you be successful, 
you may be offered a choice of 
payments, either royalty or 
iumpsum.Royaltiesarea 
percentage of the game's price 
paid to you as the game is sold. 

An alternative isthe single 
payment ofa lumpsum which 
buys all your rights to the 
game. Royalties are 
preferable,asa lumpsum may 
bewell belowthe valueof a 
good game. As for the 
machine, any of the top sellers 
will support a good game. 
TonyHetherington 
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The elusive Elan 
I have now saved 
enough money for a 
microcomputer, and after 
reading your articleon the Elan 
(November 1983 issue) I would 
liketopurchaseone. 

Unfortunately, my local 
computer shops can't help me. 

I believe it comes out in 
April, but will I beableto 
purchaseonethen?Willmy 
local shops be selling it? Could 
I order one direct from the 
company? 
Matthew Downton, Andover, 
Hants 

Dueto various legal wrangles, 
the Elan company changed its 
nameto Enterprise. Forthis 
reason, the launch ofthe 
computer(alsocalled 
Enterprise) has been delayed 
until September. Although a 
namechangeseemsa minor 
problem, it means thatthe 
documentation and 
promotional material must 
also be changed. This takes 
time, hencethe delay. 

Accordingto Enterprise, 
when launched, the machine 
will beavailablethrough High 
Street shops. The 64k model 
wi 11 be released fi rst at a cost of 
£199 + VAT, foil owed by the 
128kmodelandthe 
peripheralswhichwillbeout 
'in timefor Christmas'. 

The Enterprise will arrive in 
the shops exactly oneyear 
after its debut atthe PCW 
Show. Only then will we be 
abletojudge whether it can 
competewiththeAmstrads 
andQL's,orifitwillbe 
dismissed as lastyear's 
machine. 
TonyHetherington 

Commodore 
syntax error 
I recently bought a disk drive 
foruse with my Commodore 
64, mainly as a word processor 
but also to write my own 
programs. When I try to run a 
program itfailsanddisplays 
thecuriouserror message 
'SYNTAX ERROR in O'. 

Thisisparticularly 
confusing as my programsdo 
not contain a line 0. Please 
help, as this is seriously 
hindering a would-be 
programmer. 
P Darby, Middlesex 

You havetyped inyour 
prog ram afterlisting the disk's 
directory. Consequently, the 
directory isstill in memory and 
is saved with the program 
when it's saved to disk. When 
you try to run the prog ram, it 
produces the error message as 
ittriestointerruptthe directory 
display.TheerrorisinlineO,as 

thefi rst line ofthe directory 
display is line 0 and contains 
the disk name and ID. The other 
directory display lines will also 
bef ixed i n you r prog ram with 
the line number being the 
blocksused bythatfileor 
program: that is, a program 
stored in four blocks will be 
included aslinefour. 

The easiest way to avoid this 
istotype NEW before writing a 
programtoclearthe 
computer's memory. To 
remove extraneous directory 
display linesfrom existing 
programs,entertheir'line' 
numbers(forexample,0). 
TonyHetherington 

NewBrain 
queries 
Twoqueriesarisefromyour'ln 
Focus' article on the NewBrain 
(March'84 issue): 
1 Whatistheaddressof the 
Cambridge NewBrain User 
Group? 
2GeraldMcMullon's review 
states that fully-commented 
ROM source listings have been 
availableforseveral months. 
From whom are these 
obtainable? 

Also, can you explain the 
formatoftheNewBrain's 
6-bytefloating point 
numbers?The (expensive) 
Technical Manual iscoy about 
this. 
BJLilley, Great Yarmouth 

The address of the Cambridge 
NewBrain User Group is 36 
Armitage Way, Cambridge. 

Fully-commented ROM 
source listings are available 
from T radecom at a cost of 
£700 per ROM I However, 
peoplewishingtousethemfor 
thepurposeofwritingabook 
on the machine should be able 
to obtain them free of charge, 
providing they have a 
commissioning letteror 
similar reference. Tradecom 
(UK)'s address is Glebe House, 
Arnfield Close, West Wolsey 
Trading Estate, West Moisey, 
Surrey. 

Theformat of NewBrain 
16-bytefloating point numbers 
isasfollows: the lowest byte 
contains the exponent, the 
following five contain the 
mantissa with the most 
significant bitfi rst. Of the 
exponent, thetoptwo bits are 
reserved forthe signs ofthe 
exponentandthe mantissa, in 
thatorder. For example: pi is 
stored as 2,3,36,63,106,137; 1 
isstoredas2,1,0,0,0,0; 1/2 is 
stored as0,128,0,0,0,0. 

You don't need to know all 
thisto access or use these 
numbers. Conversion from 
decimal to binary and back is 
automatic, and Z-callsto the 
maths packcan be used to 

access any numbers. 
Gerald McMullon&Jerry 
Sanders 

Commodore 
address package 
lam secretary of a local club 
and therefore regularly send 
lettersto members 
announcing events. Is there a 
suitable software package 
availablefor this purpose? As 
my son has a Commodore 64, it 
would be useful if the package 
could be used with this 
machine. 
E Willis, Swansea 

Thepackageyourequireisthe 
MailMergefacility included in 
the Easy Script word 
processor, currently being 
offered free with the 
Commodorediskdrive. 

It merges an address file with 
a letter, using the word 
processorto produce a letter 
correctly addressed to each 
member. 
TonyHetherington 

Diskdrives 
explained 
lam completely perplexed by 
thedescriptions given to disk 
drives. I understandtheir basic 
operation as a storage 
medium, but could you explain 
inmoredetailthanyour 
Newcomers page the exact 
operation of disk drives and 
the meaning of terms like 
density, sectoring and the 
numberof tracks. How 
important is each of these in 
the operational use and cost of 
drives and disks? 
Bob Wade, Orpington, Kent 

Adisk is a circular piece of 
plasticcoated with a magnetic 
surface. When it's placed into a 
diskdrive, a motor rotates the 
diskwhilethe read/write head 
movesacrossit. 

Before a diskcan be used, it 
must be formatted. Formatting 
involves magnetically dividing 
the disk into concentric circles 
known astracks, and radiating 
divisions known as sectors. 
The areas bounded by tracks 
and sectors are known as 
blocks. Tofind a particular item 
on the disk, the operating 
system'looksup'the block 
containingthefileinits 
directory. Itthen moves the 
read/write head to the 
appropriate track and waits for 
the required block to pass the 
head asthe disk revolves. 

Density referstotheamount 
of information which can be 
stored on a disk: that is, how 
dense thetracksand sectors 
are. The terms single-density, 

double-densityand 
quad-densitydonotreferto 
specificcapacities,asthis 
variesfromonediskdriveto 
another. Mostdisksareeither 
35-,40-or80-track. 

In theory, the more tracks 
and sectors a disk has, the 
greaterits capacity. But 
because different disk drives 
organisetheir disks in different 
ways, this is not alwaystrue. 
Typical diskcapacities vary 
from 100k (100,000 bytes, or 
characters) to around 800k. 

Diskdrives may also be 
single-ordual-sided. 
Dual-sided disks use both 
surfaces, so can store twice as 
much data as an equivalent 
single-sided disk. 

Disks a re often sold as 
'single-sided, double-density', 
and so on. This is merely an 
indication of the quality of the 
disk.Alldisksare 
manufactured inthesame 
way. They arethen tested as 
double-sided, double-density. 
If a diskfails the test, it's tested 
assingle-sided, 
double-density. If itfailsthis 
test, it's tested yet again, and is 
rejected altogether if itfails the 
finaltest. 
Surya 

Ideal small 
business 
machine 

I wantto put my business files 
onto a small computer. Which, 
in youropinion, is the better 
machine: theSinclairQL, the 
BBC Micro orthe Memotech 
MTX? 

Can the QL cope with over 
900files? 
M Campbell, London SW15 

You haven't provided enough 
information on the machine's 
proposed uses. Thefactthat 
you quote 900files doesn't 
help because I don't know how 
long each fileis. 

Thereisalargenumberof 
sub-£1000 computers with 
twindiskdrivesthatmaybe of 
useto you. In additionto those 
you mentioned,you could look 
attheSanyoMCP555andthe 
recently relaunched 
Camputers Lynx business 
machine. 

Ican'tcommentfairlyonthe 
QL because, at the time of 
writing, no-one has seen a 
production model that works 
properly. 

TheBBCisgoodbutyou'll 
have to add disks: you could 

| useeithernormaIBBCdrives 
ortheTorch disk pack, which 
turnsthe computer into a CP/M 

I machine.TheMTXalsolooks 
promising. 

| PeterBright BUD 
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Sharp PC5000 
Many major companies in the computer industry have competed to produce the 
definitive portable micro: practical and compact but with all the specifications 

ofadesktopmachine. Sharp, an innovator in the field in 1980 with the 

PC-1211 calculator, now presents the PC-5000, a powerful, battery-powered 
portable computerthat combines complete functionality 

with many impressive features. DickPountainputsitthrough its paces. 



Sharp has as strong a claim as anyone 
in this business to have been the 
pioneer of portable computing; the 
PC-1211 was the first pocket-sized 
'calculator' to run the Basic as its 
operating language, and it pre-dated 
the current crop of lap-sized portables 
by three years. Since that first. Sharp 
has followed up with the more func¬ 
tional PC-1500 (with its novel miniature 
colour plotter) but the impetus in the 
portable business has transferred to 
the likes of Epson,Tandy and NECwith 
lap-held machines which feature full- 
sized typewriter keyboards and thus 
support word processing on the move. 

Now, Sharp enters the fray once 
more with a bang. It has leap-frogged 
over the competition by launching a 
battery-powered, 8088-based MS-DOS 
computer which is little larger than a 
modern portable typewriter and yet 
contrives to include a printer and 
display. It also uses state-of-the-art 
bubble memory cartridges for mass 
storage, a feature it sha res only with the 
likes of Gavilan and Grid, machines 
costing three times the price of the 
PC-5000. 

Hardware 
The PC-5000 is packaged in a smart 
beige ABS case, which at first sight 
gives no hint that it contains a compu¬ 
ter but rather resembles a portable 
typewriter. The illusion is dispelled by 
undoing two slide-catches at the front 
sides of the case, whereupon the 
forward half can be swung upwards 
revealing the keyboard while the 
underside of this lid contains the LCD 
display. Curiously, there is no carrying 
handle so transporting the machine is 
very inconvenient; it is justtoo heavy to 
sit under your arm like a Tandy. 

The keyboard is a gem; its sculptured 
keys having the perfect combination of 
feel and click; they are well made with 
properly inlaid rather than stencilled 
legends. Layout is good, with large 
SHIFT keys, a huge RETURN key and all 
the control keys (CTRL, TAB, ESC, 
CAPS, ALT and DEL) sensibly sited and 
picked out in a dark brown colour. 
Two-key rollover and type-ahead allow 
full typing speeds to be maintained. 

Above the keyboard is a row of 15 
function keys. Eight of these are pro¬ 
grammable function keys, used exten¬ 
sively by the tailored software; the rest 
include four cursor control keys, clear 
screen/insert, and two picked out in 
orange called ON and OFF. These are 
not, as one might expect, used to 
switch the computer on and off (this is 
performed by a standard rocker switch 
at the back of the case), but to put it to 
sleep. Power conservation is crucial on 
a battery machine and so whenever it's 
not in actual use you are recommended 
to hit OFF which puts it into a low 
consumption state with no display, to 
be revived when required with ON. 
However, this feature needs to be 
explicitly supported by the software 
and will not operate with just any old 

program. For instance, the Com¬ 
munications package supports its use, 
so that the machine can wait for 
incoming modem traffic without run¬ 
ning down the batteries; the word 
processor irritatingly doesn't. 

Above the keyboard, on the front 
edge of the case is a small trap-door 
which conceals the single bubble 
memory cartridge slot. The actual 
media are small metal boxes (2in x 3in 
x Vim) which fit onto an edge connec¬ 
tor and are locked in place by a lever 
which also serves to eject them for 
removal. The boxes are in beautiful 
blue anodised aluminium and look as 
expensive as they are: they cost £169 
each I Each cartridge stores 256k, which 
compares very favourably with the size 
of floppy disks commonly fitted to 
portable machines. The manual refers 
to the capacity as 128k, so one must 
assume that these are a more recent 
upgrade containing two bubble chips 
instead of one. They are treated by 
MS-DOS as if they were floppy drives. 
Next to the trap-door are three small 
coloured LEDs, indicating low battery, 
power on, and bubble in action. The 
green light flashing as a bubble loads 
shows that the data rate is like that of a 
rather slow floppy disk drive. 

The top of the case on the test 
machine was occupied by a removable 
hinged panel covering the optional 
thermal printer. This is a miniaturised 
thermal transfer dot matrix printer 
which uses a cartridge ribbon and 
typewriter-style friction feed. There are 
no moving pins in the print head; 
instead, heating elements cause car¬ 
bon to be transferred from the special 
ribbon. Dot graphics can be printed 
from Basic, and there are two pitches 
for text, 12 or 10 char/inch (80 or 66 
char/line). 

The typeface is elegant and spindly 
with serifs, quite unlike normal dot 
matrix print. Packets of single A4 
sheets of two kinds of paper, viz 
thermal transfer and heat sensitive 
were supplied. The former requires the 
use of a ribbon cartridge, whereas the 
latter works without a ribbon by heat 
alone. In addition, the ribbon will work 
after a fashion with ordinary paper, 
though the transfer of carbon is not so 

Compactdual5V4in diskdrive unit 

good because of the rougher surface. 
Thermal transfer paper with the ribbon 
gave slightly better results than heat 
sensitive without, but both were better 
than cheap dot matrix impact printing. 

I fed in ordinary typing paper and got 
a rather scruffy but legible impression, 
which might be useful if you were to run 
out of supplies in the Sahara Desert. 
The biggest drawback of the printer is 
its low (30cps) speed which makes the 
printing of a long document compare 
unfavourably with watching paint dry 
as a recreation. A bonus point though 
for quietness; it's almost silent in 
operation. 

Behind the printer is a slim compart¬ 
ment containing the battery. Sharp has 
broken new ground by using a minia¬ 
ture lead cell (like a car battery) in place 
of the now common NiCad. This tiny 
unit (the size of a Mars Bar) holds 
charge for six hours continuous use 
and gives two years' service. The 
machine can be used with a mains 
adaptor which simultaneously charges 
the battery, taking 48 hours to achieve 
full charge. Alternatively, setting a 
switch on the back to CHG allows 
'crash' charging in eight hours but the 
machine can't be used (suitable for 
overnight charging). Given these para¬ 
meters it's clear that a certain amount 
of power discipline will be needed from 
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The well-designed keyboard is a pleasure to use and contains 15 function keys 
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BENCHTEST 
the PC-5000 owner, and alscr 
that this machine can survived 
train and plane journeys but 
not prolonged use in the jungle or des¬ 
ert without special charging provisions. 

The back panel of the machine is a 
busy area. At the far left are the power 
on and charge switches. Next to these is 
a Sharp proprietary serial port for use 
with a modem and other future 
peripherals. Moving along, we have a 
standard 27-pin D type RS232 connec- 
torfollowed by a parallel bus expansion 
socket for connecting disk drives and 
then standard EAR/MIC/REM mini-jack 
sockets for a cassette recorder. At the 
far right hand end is the AC mains 
adaptor socket. 

Underneath the case are two com¬ 
partments with screw fasteners which 
hold memory expansion modules. The 
PC-5000 comes with 128k of RAM fitted 
and two 64k expansion modules can be 
added to boost this to 256k. Alternative¬ 
ly, one of the slots may be used for the 
64k ROM Basic interpreter; small slide 
switches inside the compartment allow 
the memory map to be configured to 
suit the different options. 

Between the expansion compart¬ 
ments is a small slide switch (fortunate¬ 
ly well recessed) which disables the 
system master clock for long-term 
storage. The clock calendar has its own 
NiCad cell which is automatically 
recharged from the mains batteries in 
normal use. 

The eight line by 80 column LCD 
display is fitted into the swivelling lid 
which covers the keyboard. The display 
ca n be set at d iff ere nt viewi n g a n g I es by 
turning this lid to the appropriate 
position where it locks on a ratchet. This 
ratchet has a flimsy feel though and I 
found it generally wiser to swivel the 
display back to its full extent where it 
rests on the case and feels much more 
secure. A knurled thumbwheel hidden 
down at the right side of the case allows 
the contrast to be adjusted (a similar 
one next to it controls sound volume), 
but the contrast of this unit is inadequ¬ 
ate. The Epson and Tandy lap-helds are 
used in a horizontal position and so 
receive direct illumination from the 
room lights and oblique daylight from 
windows. The PC-5000 display is used 
either vertically or at most tilted 45° 
backwards, and in neither position 
does it receive enough light unless you 
can arrange to sit with your back to a 
bright window or shine a lamp straight 
onto it. In addition, the clear plastic 
screen is highly reflective so the latter 
course creates as many problems as it 
solves. There is no way that this display 
can be read comfortably in anything 
less than outdoor daylight or a very well 
lit room. There appears to be no 
provision for TV or monitor output, 
though it could possibly be fudged 
through the serial port by performing 

brain surgery on the BIOS. 
The display is also quite slow to 

update which, when combined with the 
not excessively rapid bubble, makes for 
a rather sluggish response to, say, a 
directory request. 

The typeface is attractive, with true 
descenders, and comes in two weights: 
'light', which is one dot thick, and 'bold' 
which is two dots thick. The use of light 
at the MS-DOS command level exacer¬ 
bates the contrast problem; inside the 
word processor bold is used for text, 
and it's much more legible. 

I can't tell you a great deal about the 
machine's insides because for the first 
time in my career I chickened out from 
taking a machine to pieces. Having 
removed the top case it became appa¬ 
rent that dismantling the rest was going 
to be a lengthy task and reassembling it 
possibly a non-terminating one. A 
typical small miracle of Japanese pro¬ 
duction engineering, it wastes not a 
cubic millimetre of internal space and 
getstheequivalentof most of an IBM PC 
in there. The main board is in the 
bottom of the case facing downwards 
so I can tell you nothing about thechips, 
but the PCB is a work of art with tracks 
little thicker than a spider's web in 
places. Sharp's specification sheet says 
that there is a second (8-bit) processor 
in addition to the 8088, and one could 
guess that this might handle the decod¬ 
ing of the bubble memory. 

Untangling the memory map is no 
joke. According to the manual the 
PC-5000 contains 192k of ROM (64k 
'System Program', 64k MS-DOS and 
64k Basic!) which I find scarcely credi¬ 
ble. The ROM-based MS-DOS is not a 
full version 2.0: the full version with all 
the transient commands is supplied on 
disk as an extra. Even more puzzling is 
that both the ROM-DOS and Basic 
require a bubble to be inserted before 
they can be used, which apparently 
must have MS-DOS,SYS and 10.SYS on 
it (another 35k of code). So what's in 
that 128k of ROM? Macintosh gets its 

whole windowing operating system 
into half that space I Maybe it's the code 
that blows the bubbles ... 

If you try to boot the system without a 
bubble, an error message says 'Press 
CR to start Basic without DOS.'Doing so 
reaps a fresh error, 'Invalid Basic 
version. Please load DOS ...' This, the 
manual politely explains, is a left-over 
from a previous version of the compu¬ 
ter which had a non-DOS Basic; it 
would have been more polite still to 
remove such confusing nonsense. 

In most respects the PC-5000 .be¬ 
haves very like any desktop MS-DOS 
computer. I was supplied with a dual 
5V4in disk drive unit: this is not the old 
Sharp MZ-80FD but a much more 
compact unit using twin half-height 
drives, each with a formatted capacity 
of 360k. These worked well but made an 
alarming noise like a miniature chain- 
sav/v when in operation. 

When using the bubble memory one 
is aware of some differences from an 
ordinary floppy system not the least of 
which is its complete silence. The 
bubble cartridges come from the fac¬ 
tory pre-formatted and the DOS FOR¬ 
MAT command will give an error 
message if you try to use it on one. All 
the other DOS utilities work as normal 
though, including DISKCOPY and 
COPY (though you cannot DISKCOPY a 
disk to a bubble or vice versa). Bubble 
cartridges can be write-protected just 
like disks, by putting a silver sticker over 
a black patch on the side. The most 
unsettling difference is that the bubble 
'drive' is regarded by DOS as being 
both devices A: and B:. This is not like a 
partitioned winchester though: drive 
A: is the default drive upon cold start 
and holds a single bubble cartridge. If 
you now log on to B: you will be 
prompted to insert a new cartridge into 
the slot, which the system then calls B:. 
This is done to allow backing-up of 
cartridges using only the single drive. If 
the same cartridge is left in place DOS 
will not complain, so you'd better keep 
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a clear head if you're copying a lot of 
files by this method. The floppy drives 
are devices C: and D: and the system 
always boots from C:, if present, on 
power-up. 

The version of DOS supplied is 2.00 
with all its Unix style features such as 
hierarchical directories, pipes and fil¬ 
ters. The MORE filter is especially 
appreciated with an eight line screen so 
I created a batch file called FILES.BATto 
do a paged, sorted directory (contain¬ 
ing DIR II SORT II MORE ). As pipelines 
require writing to the bubble this took 
28 seconds to produce the first page of 
files, which was rather depressing. The 
MODE command performs some hard¬ 
ware specific tricks such as setting the 
display to 40 or 80 columns, initialising 
the internal printer for 80 or 66 charac¬ 
ters and different line spacings, and 
setting up the parameters for the two 
serial ports. 

By choosing to implement a standard 
disk operating system like MS-DOS, 
Sharp has lost some of the unique 
advantages of a portable computer. 
Although I assume that the RAM is all 
CMOS for reasons of power consump¬ 
tion, it's not possible to store files in 
non-volatile memory; everything must 
be saved to bubble as, even if the RAM 
does preserve its contents, MS-DOS 
will cleartheTPAon boot-up. Asimpler 
operating system that used RAM files 
and merely saved a memory image to 
the bubble might have been more 
useful. 

Software 
The software Sharp is offering with the 
PC-5000 is all US produced, from 
Microsoft and Sorcim, but packaged 
with the Sharp logo. Microsoft has 
provided the DOS and a version of 
GW-Basic which is very close to that on 
the IBM-PC, even down to the bit¬ 
mapped graphics routines. Sorcim has 
written the main applications suite, 
called the SuperTools. This is a set of 
four programs which are integrated via 
a menu-driven, front-end program 
which makes use of the function keys, 
and can exchange data via a common 
memory area called the Scratch Pad. 

The four applications are: SuperWri- 
ter, a word processor; SuperCalc 2, the 
well-known spreadsheet; SuperPlan- 
ner, a diary and schedule program; and 
SuperComm, a communications pro¬ 
gram for transferring data between 
computers and logging on to bulletin 
boards and remote databases. At the 
time of this review I was only supplied 
with Superwriter and SuperComm. 

The Master Menu, seen when the 
SuperTools are first booted, assigns 
the different programs to the pro¬ 
grammable function keys with a set of 
onscreen labels. This is not wholly 
effective as the display is almost a foot 
away from the function keys and the 
eye cannot relate label to key; Sharp 
supplies blank card templates to label 
the function keys but these can only 
cope with oneortwo menu levels. Each 

application makes its own use of 
function keys and so menu nesting may 
go down to three or four levels. 
Function key FI is reserved in all places 
as a Help key, and it produces help 
screens relevant to the latest operation 
performed. 

In addition to the four application 
programs (actually fiveasthe Planner is 
used again as a memo pad called 
Reminders), there are menu options to 
perform all the DOS housekeeping 
utilities, set the time and date, and to 
program an Alarm which prints a 
reminder message as well as beeping 
at the set time. A permanent display of 
the time and date is maintained on the 
Master Menu screen and also in the 
introductory screen of each applica¬ 
tion. The Master Menu can be reconfi¬ 
gured by the user by editing a file called 
SUPER.FIG, so that new applications 
can be added or deleted and the Help 
screens can be modified. 

SuperWriter is a very usable word 
processing program with all the fea¬ 
tures one would expect on a profes¬ 
sional system. It is controlled by a 
mixture of menu choices and direct 
commands; all cursor movement in the 
document is by WordStar-style control 
sequences, but more complex opera¬ 
tions like search-and-replace and block 
moves are done from a menu of 
function keys. This gives a good com¬ 
promise between ease for beginners 
and speed for experienced users. All 
the control codes are explained in a 
series of Help screens. The introductory 
screen invites entry of author and 
operator names and comments, in 
Wangwriter-style, and a history of each 
document can be maintained on disk. 
One very neat feature isthe provision of 
a variable called %DATE which can be 
inserted in a document and is replaced 
automatically by the system date at 
print time. The option of creating 
automatic backup files is offered in the 
SAVE menu. 

The principal limitation of SuperWri¬ 
ter is that it doesn't use virtual memory 
techniques, so the largest document 
that can be edited at one time is 
governed by what will fit into RAM. 
However, files can be chained for 
printing using the insert command and 
long documents can be edited in 
chapters or other smaller units. There 
are no mail-merge or spelling-check 
facilities. 

SuperComm is a menu-driven asyn¬ 
chronous communications program 
which can drive either of the PC-5000's 
two serial ports. Since Sharp's own 
10-key modem is only likely to be sold in 
the US, the RS232 option is of more 
relevance to UK users. The program 
can be used at baud rates from 100 to 
9600 with all the permutations of stop 
bits and parity, but the only protocols 
recognised are XON/XOFF or none. 
SuperComm can buffer up to 7500 
characters in its session log, and the log 
can be inspected by scrolling either way 
with the cursor keys and saving to disk 

or bubble. Ratherthan merely using the 
PC-5000 as a dumb terminal, files can 
be created using any of the other tools 
and transferring to another remote 
computer. A trace facility allows a 
sequence of commands to be stored as 
an executable file, useful for automat¬ 
ing the long complex log-on sequences 
required by some networks. 

These Execute files can also be 
scheduled to run themselves, un¬ 
attended, at a time set by the system 
clock. To use this facility it's necessary 
to have an auto-dial/auto-answer mod¬ 
em (not yet such common fodder in this 
country as the US). The idea of my 
computer phoning me up at a dinner 
party to tell me that it's time to take the 
pills is pretty spooky anyway. 

The Basic provided with the PC-5000 
is, as mentioned above, very close to 
that used on the IBM PC, though rather 
slower according to the Benchmarks. 
Data types supported are integer (16-bit 
signed), single and double reals (6-and 
16-digit) and strings, and variables can 
be assigned these types explicitly with 
DEF statements or symbolic suffixes 
%,!,£ and $. Decimal, hex and octal 
notation are all allowed for numbers. 

Communications are directly sup¬ 
ported in the Basic by means of the 
COM ON, COM OFF and ON COM 
GOTO/GOSUB statements which allow 
a Basic program to monitor the com¬ 
munications line and branch on the 
receipt of a call. By using COM STOP 
this monitoring can be postponed (that 
is, put into the background) so that 
important parts of a Basic program can 
execute undisturbed. When the next 
COM ON statement is reached, any 
communication received while COM 
STOP was in force will be remembered 
and may be acted on by ON COM 
GOSUB to a suitable handling routine. 
The size of the communications buffer 
can be reserved when Basic is first 
loaded by calling it with the /C option, 
for example, BASIC/C: 1000 reserves 
1000 bytes. 

Graphics are supported through Mic¬ 
rosoft's Graphic Macro Language, in 
which objects are described by strings 
of single character instructions (U for 
Up, D for Down, L for Left, and so on). 
These strings are then used as para¬ 
meters in the DRAW statement. CIRCLE 
will draw any ellipse, not merely circles, 
and LINE draws either between chosen 
end points or relative to last point 
plotted. Areas can be filled with the 
PAINT statement; there is even a 
COLOR which can only be black or 
white on the 5000 but it can also alter the 
weight of text. Sound is also well 
catered for with BEEP, SOUND and 
PLAY. The latter takes strings of charac¬ 
ters in a 'tune definition language' 
analogous to that for DRAW and plays 
them as tunes. SOUND is programm¬ 
able for frequency and duration but 
only a single voice is provided. 

Both random access and sequential 
files are supported on the disks and 
bubbles, and sequential files on 

PCW155 



DISKETTES 
for the PROFESSIONAL USER 

Boxes 
of 
10 

Single Sided 
Single OR 

Double Density 
SS-100 

Double Sided 
Double/Quad 

Density 
DS-102/DS-104 

1 16.50 19.50/23.50 
2-4 15.50 18.50/20.50 

5-19 14.50 17.50/19.50 
20 + P.O.A. P.O.A. 

• FAST DELIVERY • SUPERB GUARANTEE 
reflecting modern manufacturing process and quali¬ 
ty control standard: TWO diskettes for any ONE 
found faulty. 
Please add VAT and 80p per box P&P with order. Cheques 
payable to MACROSOFT. 

macromedia 
macrosoft Ltd. 5 Bancroft Court, Hitchin, Herts. 

SALES ENQUIRIES Tel: 0763 87258 

NAME.Telephone. 

ADDRESS. 

PLEASE SUPPLY..BOXES SS — 100 @ £.EACH £. 

.BOXES DS — 102 @ £.EACH £. 

.BOXES DS—104 @£.EACH £. 

.BOXES POSTAGE & PACKING @ 80p EACH £........ 

TOTAL £. 

+ VAT (15%) £. 

TOTAL £. 
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BENCHTEST 
cassette tape. 

The only concessions to structured 
programming are the now standard 
WHILE ... WEND and IF ... THEN .. . 
ELSE. The ful I screen editor is exactly as 
that on the IBM PC and is the best of its 
kind, allowing total freedom to edit 
anything at the cursor position: AF and 
"B cause the cursor to skip along by 
whole words only. It's the only Basic 
screen editor I've used that handles 
long lines that wrap around in an 
intelligent fashion. Single stroke entry 
of keywords is possible using the ALT 
key with letters, and the function keys 
are programmed with direct mode 
commands like RUN and SAVE. 

In principle, there is no reason why a 
variety of other programming lan¬ 
guages shouldn't be run on the PC- 
5000, assuming one can get copies on 
the Sharp disk format. Pascal, Fortran, 
Forth, C, Cobol and various other 
compilers can now be obtained for DOS 
2.0, and the PC-5000 has the memory to 
run any of them. 

Documentation 
I was supplied with three manuals: the 
PC-5000 User Guide, the Professional 
Series Software manual (covering the 
SuperTools) and a standard MS-DOS 
manual including the Macro-86 
assembler. 

The User Guide consists of a section 
on assembling the PC-5000 (including 
installation of the printer), a survey of 
DOS commands, and the Basic manual 
which occupies most of the book. The 
setting up section is clearly written and 
illustrated with diagrams, and it takes 
the first-time user in a reassuring 
manner up to the point of booting 
MS-DOS; whether the user has any 
idea what MS-DOS is or what to do with 
it, is another matter. Equally, an experi¬ 
enced user or programmer will find no 
technical information of any depth save 
for a half page specification chart of the 
sort more appropriate to a pocket 
calculator, and it is to be hoped that a 
technical manual exists for the use of 
software houses who intend to produce 
for the machine. In short, the manual 
falls very far short of the sort of 
documentation produced by IBM or 
Apple, or even Sharp's own docu¬ 
mentation for earlier machines, which 
though written in pidgin was very 
comprehensive. 

Sorcim's SuperTools manuals are 
readable, informative and well pre¬ 
sented, with proper indexes and large 
glossaries of terms so there should be 
no difficulty in using these programs. 
The MS-DOS manual is the standard 
Microsoft document with a few 
changes where appropriate to refer to 
the differences between bubble and 
disk; it is comprehensive concerning 
the DOS but again does not contain the 
low level information about the PC- 

ln perspective 
Who could use the PC-5000? Bear in mind that apart from the size of the screen 
this computer is equivalent to an IBM PC, so in principle it should suit the same 
users with the added bonus of extreme portability. In practice, the small (and 
very slow) display makes the regular use of large spreadsheets something of a 
torture. The battery life is not long enough to recommend it for use in the 
outback, though it's plenty for a day away from the office. So the ideal user 
would seem to be a business person who does a lot of travelling and needs to 
take word processing, calculation and communications power along while the 
disk drives sit at home or in the office for archival storage of data. Alternatively, 
one can forego the disk drives altogether as long as there is another MS-DOS 
machine at the office with an RS232 port; the PC-5000 will then down and 
upload data from the mother machine when required. 

The machine is very much more portable than an Osborne or Kaypro, and 
given the built-in printer, more fully functional than the £5000 Grid Compass at 
less than a third of the price. 

It seems a pity that there is no provision for a full-sized monitor, since this 
would make the machine absolutely equivalent to its desktop rivals when at its 
home base. 

What are the prospects for software supply? The choice of a 'standard' like 
MS-DOS is a good idea in principle, and there should be some third party soft¬ 
ware available more or less immediately. Don't, however, assume that all the 
IBM PC software will automatically become usable. The bulk of well known US 
software for the PC is 'badly-behaved'; that is, it either talks directly to the 
hardware, bypassing PC-DOS, or at best it directly calls the IBM ROM BIOS 
which is copyrighted. Programs such as Lotus 1-2-3 need to be extensively 
rewritten to run on so-called 'compatible' MS-DOS machines. 

5000 implementation that program¬ 
mers will need. 

Prices c 
PC-5000 (includes Basic ROM) 1195 
CE-51 OP printer 275 
Twin diskdrive 675 
Bubblecartridge (blank) 169 
64kexpansionRAM 95 
SuperTools software 

On bubble 345 
On disk 90 

MS-DOS disk 55 

Conclusions 
The PC-5000 is a very powerful portable 
computer. It's the only machine around 
that combines a 16-bit processor, built- 
in mass storage and printer with 
briefcase portability. It is also good 
value for money considering that it 
offers nearly all the functionality of a 
desktop MS-DOS computer. Its only 
serious competitors are the American 

Technical specifications 
8088 
RAM 128k 
Expandableto 256kor 192kwith Basic ROM. 
ROM 128k + 64k Basic 
80 x 8 cha rs text, 640 x 80 dots g ra ph ics 
Sound generator 
Powered by own NiCad cell 
Internal rechargeable battery or250v AC with supplied 
adaptor 
Sharpserialport 
RS232C 
8-bit expansion port 
Cassette MIC,EAR,REM 1000 baud. 

Operating system MS-DOSv2.0 
Dimensions 326mm x 305mm x 87.5mm 
Weight 4.3kg 

CPU 
Memory 

Display 
Other I/O 
Clock 
Power source 

Ports 

'executive' portables such as Gavilan 
and Grid, which cost much more. 

Its weaknesses lie in the quality of the 
display, which seems to be stretching 
the capabilities of LCD almost to the 
verge of impracticality, and the high 
cost of bubble memory media. This last 
problem is likely to remain until they are 
in widespread use and very high 
volume manufacture. rm 

Benchmarks 
BM1 2 
BM2 6 
BM3 16 
BM4 17 
BM5 19 
BM6 33 
BM7 55 
BM8 52 

All timings in seconds. For a listing 
of the Benchmark programs see 
'Direct Access'. 
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BANKS’STATEMENT 

Intimidation 
It's the Valentine's Day Massacre revisited with software reviewers lined up 
againstthe wall and producers with their fingers on the trigger. Martin Banks 

turnshiscollarup to investigate intimidation in the computer industry. 

The night was dark, very dark. The light 
from the nearby street lamp struggled 
and barely reached the ground to lie in a 
useless yellow pool. It had been 
raining. 

Indoors, Arnold sat in the dark 
watching his TV screen. He was at it 
again. His mother had told him about it, 
told him he would go blind, but he 
didn't care. The money was good, and 
he was starting to make a name for 
himself. 'I'll try this game one more 
time and then write the review,'he told 
himself. 

His concentration was broken 
momentarily as he heard a car pull up 
outside, then another. In all, seven 
doors slammed shut and there was the 
sound of many feet and raised voices. 
'Where is da punk?' said one. 'Over 
there, number 34/ said another. This 
took Arnold's interest and shook it a bit. 
He lived at number 34. He rose, went to 
the window and looked down on the big 
black Chevvies parked outside, and at 
the seven big men with violin cases 
who were walking up the drive to his 
house. 'Not the Amadeus Quartet,' he 
surmised. 

As they broke down the door and 
pushed his mother aside, the seven 
men met Arnold as he came down the 
stairs. 'Dere's da punk, 'said one with an 
appallingly false Brooklyn accent, 'grab 
him.' This they duly did, taking him 
forcibly into the front room. 

'What do you want?' asked Arnold, 
beginning to suspect that all was not 
right with the world. As six of them took 
stout sticks from their violin cases, 
'Brooklyn' spoke. We represent Ultra- 
Punk Software, the like of which you've 
maybe hoid (Brooklynspeak for heard). 
You wrote a review about dis noo game 
dey got called 'Up Yours With A Space 
Invader'and de boss he ain't likin'what 
you wrote, right?' 

Realisation was dawning on Arnold. 
‘All I said was that it was pretty boring, 
just another Space Invader blob rip-off 
and not worth the £7.99 being charged; 
and it's all true.' 

'Da boss don't give a damn whether 
it's true, he just wants us to correct the 
mistaken idea you have that you can 
write the truth in a review,' said 
Brooklyn. 'He wants us to get across to 

you the fact that you have hurt both his 
feelings and his potential bank balance. 
He sees no reason why punks like you 
should stop him becoming a rich man 
just by writing the truth.' 

The other six gathered closely 
around Arnold as Brooklyn continued. 
'So, Arnold, the boss has told us to 
come and visit with you and even things 
up a little. As you have hurt his feelings, 
he has told us to hurt yours. I think, 
boys, that we'll start with his legs ...' 

Well, I've managed to shake off this 
strange urge to try and write like a 
third-rate Micky Spillane. I am, how¬ 
ever, still left with the bare bones of 
what I'm going to write about — a nasty 
word; one that the computer industry 
should be above (even though we all 
know that no industry is above it, 
should it prove either necessary or 
useful). That word is intimidation. 

There are rumours flying around that 
one or two reviewers have been, how 
shall we say, 'advised' that recent 
reviews they have given to games 
programs have been 'unsatisfactory'. 
The advice has not come from the 
editors or even the publishers of the 
magazine: it has come instead from the 
producers of the game. 

What they would like, it would 
appear, are nice, well-written and 
above all, favourable reviews of their 
games. What they are prepared to offer 
the reviewers as their part of the 
bargain is not (necessarily) products 
that are worthy of the plaudits ex¬ 
pected. No, what they are prepared to 
do is come round and visit a reviewer 
who proves to be recalcitrant, and offer 
to 'sort' the reviewer out. This, as we all 
will understand, is not a reference to a 
database management function. 

I suppose it's inevitable that such 
offers will be made by some of the 
companies in the home computer 
software business. After all, there 
appears to be a veritable gold mine to be 
plundered in all those users out there 
and companies are bound to feel 
entitled to a piece of the action, 
regardless of what they produce. 

From the few examples I have seen of 
some of these games, two thoughts 
have developed. The first is that many 
of these companies have a cheek trying 

to be in business at all, and the other is 
that if they took the creativity used to 
conjure up the wonderfully hyped 
storylines that explain the ninety-third, 
fourth-rate rip-off of Space Invaders 
they have produced and applied it to 
developing a different game, then 
perhaps they would fare better. 

Let's return for a moment to the 
'Micky Spillane' introduction to this 
piece. Let's suppose that the seven 
hoods achieve their desired objective 
and rearrange Arnold's thought pro¬ 
cesses so that he intrinsically feels that 
all the products produced by UltraPunk 
Software are wonderful, and writes so. 
Even if the company has managed to 
similarly nobble every other reviewer, 
it cannot nobble the users; and there is 
an old saying that you cannot fool all of 
the people all of the time. In the end, 
UltraPunk will get found out anyway. 
Sure, the magazines will also get found 
out, and the users will stop buying 
them. This will leave UltraPunk with 
no-one reading the 'glowing' reviews, 
and no-one buying the wonderful 
games. 

It's a sad indictment of the software 
industry that it even thinks in terms of 
breaking the legs of games reviewers 
who pan one of their products. Apart 
from anything else it demonstrates 
what little faith it has in its own products 
and creativity, as well as showing that it 
probably lacks the maturity to run its 
affairs in an orderly fashion. This, of 
course, leaves it open to a wide range of 
expert con-men and skimming artists. 

Once these characters become in¬ 
volved, the needs of the users become 
of little relevance, just so long as they 
keep paying for the products. As has 
been seen in the publishing business, 
the companies don't always pay their 
own way, even though they get the 
money from the end users just asfast as 
it can be dragged out of their pockets. 

There was a time when the micro 
business was fun, when it was full of 
lovable rogues and con-men such as 
... well, no names, no libel suit. 
Certainly they would stitch you up if 
they got the chance, but offer to break 
your legs? It was generally unlikely. 
Now it seems to be almost common. 

Ho hum, see you in hospital. ITTTl 
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Memory Map 
Conversion 

Peter Pendlebury examines the 'compatibility'of the Tandy 
Color Computer and the Dragon by showing howto 

convert Tandy programs using the Dragon's keyboard 
memorymap. 

While reading a copy of 80 Micro, an 
American magazine devoted to TRS-80 
computers, I came across an article 
entitled The Poop on Peek'. This article 
contained a keyboard memory map for 
the Color Computer. As a Dragon 
owner, I knew that the Dragon and the 
Color Computer were 'more or less' 
compatible machines, so I decided to 
use the information in the article for my 
own programs. 

I soon discovered that although 
'more or less compatible' meant that 
the keyboard memory in both compu¬ 
ters is in the same set of memory 
locations, the two computers output 
different data values to these locations 
when a key is pressed. For example, 
when the 'A' key is pressed, the 
following occurs: 
Color Computer: memory location 339 
contains 254. 

339 255 
340 255 
341 255 
342 255 
343 255 
344 255 
345 255 

If you press the ENTER key you will 
see: 

337 191 
338 191 
339 255 
340 255 
341 255 
342 255 
343 255 
344 255 
345 255 

For the purpose of checking which 
has been pressed, only locations 338 to 
345 need to be considered. Location 
337 must also be checked to ascertain 

Location 
Contents of location 

254 253 251 247 239 223 191 
338 0 8 @ H P X ENTER 
339 1 9 A 1 Q Y CLEAR 
340 2 B J R Z 
341 3 ; c K S t 
342 4 , D L T 1 
343 5 E M U 
344 6 F N V _> 

345 7 / . G O w SPACE 

(All values decimal) 

Fig 1 Dragon keyboard PEEK table 

BAR 

Dragon: memory location 339 contains 
251. 

This means that if you have a Color 
Computer program for your Dragon 
that doesn'twork when you pressa key 
as directed in the instructions, you 
could use the information given here to 
convert the program. 

Thefollowing program will reveal the 
contents of the Dragon's keyboard 
memory when any key is pressed. The 
same applies to the Color Computer. 
10 REM KEYBOARD PEEK PROGRAM 
20 CLS 
30 L = 337 
40 FOR P = 0 TO 256 STEP 32 
50 PRINT@P,L,PEEK(L); 
60 L = L + 1 
70 NEXTP 
80 GOTO 30 

If you type in and run the program 
you will see the following display: 

337 255 
338 255 

whether a shifted key has been pressed. 
I went through all the keys and pro¬ 
duced the table shown in Fig 1 above. 

The Dragon keyboard memory is 
located from 338 to 345. When the 
keyboard is waiting for an input, each of 
these locations will contain 255 (decim¬ 
al). When any key is pressed one of 
these locations will change in value. 

To use the table, decide which key is 
to be checked. To see if it has been 
pressed, let's use-> as an example: 
1) Find-* in the table. 
2) Lookto the left of the table to find the 

location — 344 
3) Lookto the top of the table to find the 

contents of the location if the -» key 
is pressed — 223 
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This means that if the —> key is 
pressed, memory location 344 will 
contain 223. 

In BASIC — 10 IF PEEK(344) = 223 
THEN ... 

Very interestiny, you say, but will it 
help my programming? This is best 
demonstrated by a couple of small 
application programs. You probably 
already know that the INKEY$ function 
can be used to check if a key has been 
pressed, but its disadvantage is that it's 
a once only check. For example: 
10CLS0 
20 A$ = IN KEYS 
30 IF A$ = "I" THEN A = A + 1 
40 PRINT@70,A; 
50 GOTO 20 

If the above program is typed in and 
run, and the I key is pressed, the value of 
variable A will be incremented by 1. 
However, to increase A by 1, you will 
have to release and press repeatedly 

the I key. 
Using the information given in Fig 1, 

the program can be rewritten as 
follows: 
10CLS0 
20 IF PEEKI339) = 247 THEN A = A + 1 
30 PRINT@70,A; 
40 GOTO 20 

If you run the above program and 
press the I key, A will increment by 1 
each time the program loops, for as 
long as the I key is depressed. A less 
trivial program makes the point: 

10CLS0 
20 X = 32 
30 Y= 16 
35 A$ = INKEY$ 
40 SET(X,Y,RND(8)) 
50 IF A$ = CHRS(94) THEN Y = Y - 1 
60 IF A$ = CHRS(10) THEN Y = Y + 1 
70 IF A$ = CHRS(8) THEN X = X- 1 
80 IF A$ = CH9SI9) THEN X = X + 1 
90 IF Y < 1 TWENTY = 1 

100 IF Y> 30 THEN Y = 30 
110IFX<1THENX=1 
120 IF X> 63 THEN X = 63 
130 GOTO 35 

If you enter and run this program, you 
will find that to draw a line you will have 
to press and release the appropriate key 
many times. 

UsingtheinformationinFig 1 youcan 
rewrite the program as follows: 

10CLS0 
20 X = 32 
30 Y= 16 
40 SET(X,Y,RND(8)) 
50 IF PEEK (341) = 223THEN Y = Y - 1 
60 IF PEEK(342) = 223 THEN Y = Y + 1 
70 IF PEEK(343) = 223 THEN X = X - 1 
80 IF PEEK(344) = 223 THEN X = X + 1 
90 IF Y < 1 THEN Y= 1 

100 IF Y> 30 THEN Y = 30 
110 IF X < 1 THEN X = 1 
120 IF X > 63 THEN X = 63 
130 GOTO 40 

Using this program, you will find that 
doodling on the screen is much quicker 
and easier than with the IIMKEYS 
program. 

An explanation of the program fol¬ 
lows: 
Line 10 clears the screen. 
Lines 20 & 30 set the point to start 
drawing — screen centre. 
Line 40 sets a point on the screen with a 
random colour. 
Lines 50 to 80 check if the f J, <—>keys 
have been pressed and draw in that 
direction. 
Lines 90 to 120 keep the line within the 
screen boundary. 
Line 130 loops the program. 

To get out of the program press the 
BREAK key or add this line: 
85 IF PEEK(338) = 251 THEN CLS:END 

This checks to see if the @ key has 
been pressed and stops the program if 
it has. 

Implementation 
You will notice that the keyboard PEEK 
table gives you values in memory 
locations 338 to 345, but the keyboard 
PEEK program gives you the values in 
locations 337 to 345. For normal use, 
thetablegiven in Fig 1 is sufficient but if 
you need to check for a shifted charac¬ 
ter or lower case you will have to use the 
program. 

If you run the keyboard PEEK pro¬ 
gram again and press shift A, you will 
see that two locations change in value. 
To checkfor shift A in your program, the 
program line will have to read: 
10IFPEEK(337)= 187ANDPEEK(339) = 

251 THEN... 
This method of PEEKing the 

keyboard memory map can be im¬ 
plemented on any computerthat uses a 
memory-mapped keyboard. The only 
problem you may have is in finding out 
exactly where, in your computer, the 
keyboard memory is located. lfd'3 
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Oric Atmos 
The launch of the Oric Atmos demonstrates the company's desire to improve its 
unwholesome public image caused by the Oric-1's defects. However, the radical 
restyling of the Atmos may arouse suspicions as to how far Oric has succeeded 
in rectifying the errors and deficiencies of its predecessor. Steve Mann reports. 

When the Oric-1 first made its appear¬ 
ance early in 1982, reviewers were 
quick to pounce on the machine's — 
well, let's be charitable and call them 
'idiosyncrasies'. The general consen¬ 
sus was 'nice machine, shame about 
the ROM', and the Oric, designed as a 
Spectrum-beater, was outsold compre¬ 
hensively by its Sinclair rival. 

There was a lot to be said in the Oric's 
favour: the Basic was (always except¬ 
ing the bugs) more powerful than Uncle 
Clive's dialect; the keyboard, though 
hardly of professional quality, was 
certainly nicer to use than the 'dead 
flesh' Spectrum version; and the Oric 
featured a Centronics interface and 
RGB port as standard — something of 
an innovation in a computer of its price 
range. But the parent company fell 
victim to every mistake ever made by a 
home computer manufacturer — pro¬ 
ducts were announced as available 
months before they were ready, the 
adverts extolling the new baby's vir¬ 
tues were prone to exaggeration and, 
most serious of all, in the rush to cash in 
on the lucrative Christmas market the 
Oric was put on sale with a severely 
defective ROM. 

Review models were sent out to the 
press in hastily bodged-up form and 
with documentation so terse and full of 
error that even the syntax needed to 
load a program from cassette was 
printed wrongly. PCW received four 
different models before a (relatively) 
satisfactory version arrived. On one the 
editing functions were missing entire¬ 
ly, on the second the cassette interface 
did not work, on the third the picture 
broke up each time the sound control 
was used — and so on, ad nauseam. It's 
hardly surprising that the Oric received 
reviews which could best be described 
as 'confused' — it was difficult to know 
which features were representative of 
the finished product, and some maga¬ 
zines (but not, of course, this one) were 
even led to believe that the Oric could 
support a maximum of two colours in 
high resolution mode. 

It appeared obvious that the com¬ 
pany would have to produce an 
amended ROM, but in the intervening 
year nothing was heard of this. The 

documentation, too, was simply horrid 
— although the grosser mistakes of the 
derisory 60-page 'provisional' manual 
were corrected in a second and longer 
edition, there were still many omis¬ 
sions, much misinformation and 
almost as many typographical mis¬ 
takes as The Guardian produces on a 
good day. .. Oric Products was 
strangely unforthcoming — the Tan- 
soft-produced Oric Owner published 
'patches' for some of the bugs, and Oric 
owners soon decided that they'd just 
have to make the best of things. 
Software support was slow off the 
ground and, although better-quality 
material has started to appear over the 
last few months, all the best writers 
seemed to be producing for the Spec¬ 
trum. The one bright spot on the Oric 
horizon was in France, where the Oric 
won an award as 'best home compu¬ 
ter'. This might have been not entirely 
unconnected with the fact that French 
TVs use a different system to those in 
the UK, but TV sets sold in France have 
built-in RGB inputs — and the Spec¬ 
trum, like so many of the lower-cost 
home machines, has no RGB socket... 

Then, to the surprise of all, at the 
beginning of this year Oric Products 
announced the new ROM — but en¬ 
cased in a new machine, the Oric 
Atmos. The new machine was similarto 
the old Oric, but would have a 'proper' 
keyboard, new documentation, and a 
bug-free Basic. Oh, and those long- 
awaited 3in floppy drives would be 
available, too. It was understood that 
production of the old Orics would cease 
forthwith, and at the time this article 
was written various upgrade options 
were being mooted — the most likely 
being that one Oric-1 plus £50 would 
get you a new Atmos, which otherwise 
would sell for around £170. The disk 
drives are still 'awaited', but Oric 
Products seems to have been telling the 
truth about everything else. 

Hardware 
The Atmos comes finished in a smart 
black and red livery, and the initial 
impression is that the machine is 
slightly smaller than its predecessor. 
This is an optical illusion — the 

dimensions of the two machines are 
identical, but the full-sized keys make 
the keyboard seem more cramped. The 
alphanumeric keys are black, with 
white markings, whilethe'control'keys 
—that is, ESC, CTRL, DEL, RETURN, the 
cursor keys and the two shift keys—are 
red. Oric has continued its practice of 
having the cursor left and cursor down 
keys at one end of the space bar, while 
cursor up and cursor right are sited on 
the other side. Although emulating the 
Spectrum pattern on keys 5,6,7 and 8, 
this has always seemed slightly daft to 
me — I would have thought it would be 
more sensibleto have left/right control¬ 
led by one hand and up/down by the 
other, as is done on the new Sinclair QL. 

The keyboard action feels cheap but 
not unpleasant — hardly up to Electron 
standard, but comfortable to use and 
quite suitable for touch-typing. One 
problem I found with the new keyboard 
is that I kept hitting cursor left in mistake 
for SHIFT — on the old board there was 
a fair bit of space between these two 
keys; on the Atmos they jostle each 
other uncomfortably. The only other 
keyboard difference is the appearance 
of a red key labelled FUNCT — this 
doesn't actually do anything at present, 
but is apparently there in the interests 
of'future expansion'. Other differences 
are merely cosmetic — the redesigned 
Oric logo now has a red 'go faster' stripe 
(I'm surprised there is no provision fora 
'STEVE & DEIRDRE' sticker above the 
keyboard) and there is a curious stip¬ 
pled effect moulded into the plastic at 
top left; this gives the impression of 
being a speaker grille, but in fact the 
speaker is more central and faces 
towards the base anyway. 

Inside, the PCB is virtually identical to 
the Issue 4 Oric-1 design — in fact, both 
Oric-1 and Atmos bear the legend 'Oric 
-1 Issue 4. Designed by Tangerine 
Computer Systems Ltd'. The two 
EPROMs of the Oric-1 have been 
replaced by a single ROM, marked 'Oric 
Basic VI-1'. There's a gap where there 
once resided IC11, and RAM chips are 
numbered differently, but that's all. The 
board has a very 'finished' look to it: 
there are no patches or stray leads to 
indicate late design changes, and the 
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whole thing gives off a reassuring airof 
stability and good design. Communica¬ 
tion with the outside world remains the 
same as on the Oric-1: reading from left 
to right you will find the TV socket, RGB 
and tape sockets, Centronics interface 
for printer, expansion port and power 
input. This time all connections are 
labelled, although it is a pity that Oric 
did not take the chance to add a power 
switch, as the socket on older Orics was 
notoriously wonky and the constant 
plugging and unplugging of the power 
lead can certainly do no good. The 
'warm reset' button remains hidden 
beneath the case, and needs a pencil or 
screwdriver to reach it. 

Also accessible via the underside are 
two 'trimmers' for adjusting the dis¬ 
play: the Atmos is set up for an 
'average' TV, and it may be necessary to 
give the trimmers a tweak or two to get 
the best possible display with the 
minimum of dot crawl. I found that the 
display was very satisfactory, with 
none of the picture deterioration that 
used to accompany a sound command 
on the Oric-1. Of course, if you're lucky 
enough to own an RGB monitor, you 
can have superb displays without 
having to bother with a TV at all. 

Basic 
In this section. I'll assume that the 
reader has a working knowledge of Oric 
Basic, and will content myself with 
detailing any changes/improvements 
in the Atmos version. 

A major complaint by Oric-1 users 
was the machine's inability to save and 
load data direct from Basic. The only 
new keywords on the Atmos — STORE 
and RECALL — allow real, integer or 
string arrays to be saved on cassette 
and loaded into memory. In addition, 
the CLOAD command has been im¬ 
proved, with the facility to append 
either 'v' or 'j', for verification and 
joining of programs. It should be stated 
that the 'j' command does not give a 
true merge — it merely allows two 
different programs to be held in mem¬ 
ory at the same time, and the section to 
be joined must not contain any dupli¬ 
cate or lower-numbered program lines. 
CLOAD has also been made more 
informative — the 'message line' at the 
top of the screen now lists programs 
and data by name asthe tape plays, and 
differentiates between Basic and 
machine code programs. 

The PRINT command has also been 
updated — there is now a PRINT @ 
facility, which takes the form PRINT @ 
x,y where x and y are row and column 
numbers. This is available in TEXT or 
LO-RES modes only, and supplements 
the PLOT command which does basi¬ 
cs I ly th e sa m e th i ng but a 11 o ws attr i bute 
characters to be incorporated to give 
effects such as flashing, multi-coloured 
text. CHAR must be used to position 
text on the hi-res screen. 

Of the well-known Oric bugs, 
perhaps the most famous (or should 

that be 'notorious'?) was TAB, which 
needed 13 to be added to the column 
numberto produce the required result. 
This has now been cured, but it should 
be noted that the tab position must be 
calculated from the first (protected) 
column position, and TAB prints spaces 
instead of simply moving the cursor to 
its new position. The Atmos ELSE 
functions correctly, unlike its predeces¬ 
sor, and the STR$ bug (in which a 
spurious CTRL-B character was in¬ 
serted at the beginning of each string, 
causing the string to be printed in 
green) has been conquered, although it 
should be noted that Microsoft Basic 
assumes that the first character is 
an assumed plus or minus sign, so 
functions like LEN must be adjusted 
accordingly. 

Bugs apart, Oric Basic has always 
been a pleasure to use, despite the lack 
of such things as named procedures 
and despite the fact that variables may 
be given names of up to 16 letters 
although only the first two are acted 
upon. It is also annoying that variables 
containing reserved words may not be 
used — so a variable called TOTAL is 
not allowed as it contains the reserved 
word 'To'. These reservations aside, 
the presence of IF ... THEN .. . ELSE 
and REPEAT ... UNTIL, plus DEEK and 
DOKE and the ability to define a 
function in machine code using the 
ampersand, as well as the more usual 

Basic DEF FN make it a relatively 
powerful yet easy to use language. The 
improvement in documentation has 
made machine level programming that 
much easier, and hackers familiar with 
the 6502 should find much to delight 
them here. 

I've never really been a fan of the 
serial attribute system for providing 
colour and special effects, but the 
memory this method saves is an 
undeniable attraction. At power-up, the 
Atmos proudly declares '37631 BYTES 
FREE', which is considerably more free 
memory than most other homecompu- 
ters can boast. The Atmos has a full 64k 
of RAM, 16k of which is overwritten by 
the ROM; this may be masked out to 
allow the full complement of RAM to be 
accessed if Basic is not used. Graphic 
resolution is certainly adequate at 200 
by 240 pixels—this may not sound a lot 
when compared to, say, the Beeb but 
the latter's highest resolution mode will 
leave only a few kbytes for the prog ram¬ 
mer. The serial attribute system means 
that much less memory is needed to set 
up colour displays, but the drawback is 
that complex screens using many 
colours in close proximity can be 
difficult to set up. TEXT and LORESO 
modes are virtually identical, allowing 
27 lines of a theoretical 40 characters (in 
fact at least one and often two columns 
are 'protected' for use by the serial 
attributes and may not be used for 
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displaying characters). LORESI is a 
Prestel-style mode that displays 
graphic blocks,. User-defined charac¬ 
ters are easy to set up, with both the 
standard and 'alternate' character sets 
available for redefinition by the user. 
Interestingly, Oric does not use the full 
8x8 grid, but defines characters on an 
8x6 matrix. 

Sound has always been a major 
plus-point for the Oric, with the familiar 
AY-3-8912 chip providing three music 
channels, plus white noise facilities. 
Sound commands and pre-defined 
effects remain identical to those on the 
Oric-1, and the volume and range of 
effects compare very favourably with 
micros like the BBC or Commodore 64. 

Early Oric-1 s were plagued with 
loading and saving difficulties, which 
was odd, given that the machine used 
theTangerineformatwhich had proved 
successful over a long period. Later 
Oric-1's appeared to have overcome 
these problems, and certainly the 
Atmos proved itself very reliable at 
both fast (2400 baud) and slow (300 
baud) settings over a wide range of 
different volume and tone settings. The 
addition of STORE and RECALL makes 
the Atmos cassette-handling even 
more powerful. 

Compatibility 
And now the bad news ... Although 
the Atmos is designed to eradicate the 
ROM faults of the old Oric-1, programs 
designed for the older machine are 
unlikely to run on the Atmos. Many of 
the ROM routines have different start 
addresses, and system variables have 
been changed. I have tried a selection of 
Oric-1 software on the Atmos and, 
although I managed to get most of it to 
load — at least partially— none would 
run. 

Documentation 
After the horrors of the Oric-1 manual, 
with its crudely drawn cartoons, its 
typographical mistakes and its some¬ 
times downright misleading 'informa¬ 
tion', the Atmos manual comes as a 
very welcome surprise. All of the 
machine details that Oric Products has 
hitherto been so reluctant to reveal are 
here and, while it may not be suitable as 
a sole reference work for a complete 
newcomer, it will certainly be a god¬ 
send to anyone who has upgraded from 
the Oric-1. 

The writing style is slightly drier than 

Benchmarks 

The new Atmos ROM appearsto offer a considerable speed improvement over 
the earlier Oric-1. For comparison purposes, timings are listed here for Oric 
Atmos, Oric-1 and Sinclair Spectrum. All timings in seconds. Fora listing of the 
Benchmark programs see 'Direct Access'. 

BM1 
BM2 
BM3 
BM4 
BM5 
BM6 
BM7 
BM8 

Atmos 
1.9 

15.5 
25.5 
27.7 
33.3 
44.0 
67.2 

140.1 

Oric-1 
2.0 

17.3 
29.4 
31.7 
38.1 
50.1 
76.4 

233.4 

Spectrum 

21.1 
20.4 
24.0 
55.3 
80.7 

253.0 

the usual computing books and manu¬ 
als— which is a welcome change from 
the usual awful puns and cutesy prose. 
Ian Adamson, the author, works his 
way through the material carefully and 
methodically, introducing each aspect 
of the machine in turn. 

The 'meat' of the book is the section 
on Basic keywords, which takes each 
one alphabetically, gives the ASCII 
number of the keyword's token and 
shows the format needed to use it, and 
where necessary includes a short prog¬ 
ram to show the keyword in use. The 
chapter on machine code, and the 
section on Input/Outputarealso worthy 
of special note, as are the 12 appen¬ 
dices, which cover everything from 
escape codes and 6502 op codes 
through to the ROM routines and 
addresses and details of the I/O circuit¬ 
ry. All in all, a most useful and well 
thought out piece of work. 

Conclusions 
This is the machine that Oric Products 
should have used to launch itself into 
the home market. Even if the company 
had elected to miss the money-making 
Christmas market of 1982 and had 
delayed for a whole year, the result 
would have been far better than the 
situation that has prevailed over the 
past year. 

To a certain extent, the Oric was a 
victim of bad press, but the blame for 
this must be laid squarely at the 
company's door. 

The revamped Atmos is certainly a 
big improvement in every aspect. The 
new documentation and the debugged 

ROM make the Atmos a positive plea¬ 
sure to use, and my only criticism is that 
we've had to wait so long. I've always 
had a sneaking regard for the Oric, 
despite its faults. 

With the Atmos, no qualification is 
needed — it's a fine machine, offering a 
very considerable challenge to the 
Spectrum and even to the Electron. The 
only trouble is this: the Spectrum is 
now two years old and has built up a 
huge software base, as well as selling to 
over a million people. The Atmos may 
well be a worthy opponent, but the 
Spectrum must now be considered 
'old' in computing terms. 1984 just 
might see some exciting developments 
at the low-cost end of the market. 

The Atmos compares well with the 
Spectrum, but how will it stand up 
against the Elan Enterprise, always 
assuming the latter can meet its quoted 
specification at its quoted price at 
somewhere near its projected launch 
date? And here's another thought — I 
don't know how much the Atmos disk 
drive will eventually cost, but let's 
assume it'll be somewhere in the region 
of £200. This means that for £370, you 
can be the proud possessor of a neat, 
stylish home computer with a fair 
amount of user RAM and a single 3in 
disk, storing 160k per side. But spend 
another £30 and you can get a Sinclair 
QL with 200k of built-in Microdrives, 
four 'apparently superb' application 
programs, some concurrent proces¬ 
sing, windows, 128k of RAM, and the 
option of a furtherO.5Mbyte expansion. 
Now, which sounds the better bargain 
to you? E0 

Technical specifications 
CPU 6502A 
RAM 48k(16kavailable later) 
ROM 16k 
Keyboard 57-key, qwerty,full travel 
Display Text: 27linesof40characters(1 or2columns'protected'); 

Lo-Res 1: Prestel-style blockgraphics; Hi-Res: 240 by 200 
pixels,8colours 

Disk 3in 40-track, 160 kbytes perside (formatted) 
I/O TV modulator, Centronics interface, RGB, cassette DIN 

socket, expansion port 
Language Extended Microsoft Basic 
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LANGUAGES 

ITIEIAICIH 
YOU 

ASSEMBLER 
Paul Overaa completes his explanation of addressing with a 

look at the use ofone address to 'point'toanother. The three 

subroutines for last month's Connect Four game are also 
provided. 

We can illustrate the general idea of 
indirect addressing with the following 
Basic example. You have a data file of 
one thousand items whose record 
lengths are 128 bytes long, and you 
wish to sort these items in order of 
bytes 6 to 20 of each record in order to 
perform processing. 

An easy approach is to load just the 
fifteen bytes of interest from each 
record into a vector (one-dimensional 
array), INDEX$() and, in addition,create 
a 'tag vector', l%() to hold each record's 
'record number'. Before sorting, l%() 
will contain the numbers 1 to 1000 in 
order. A sort is then performed and the 
l%() vector is rearranged to 'mirror' any 
physical (or logical) changes made in 
the index vector. After sorting, 
INDEX$() will be in the required order 
but INDEX$(5), for example, may not 
now relate to the 5th re cord of the data 
file. By searching through INDEX$() we 
effectively move through the data file in 
the sorted order but this is of little use 
unless we can access the correspond¬ 
ing data record. To do this, we use the 
'tag' vector l%() that holds the corres¬ 
ponding original record numbers: the 
record number of the first record in the 
sorted order, whose index value is 
INDEX$(1), isfoundfrom l%(1). Similar¬ 
ly, the Xth item in the sorted order is 
obtained from l%(X). 

We use the tag vector l%() to 'point' to 
the records in the data file. By using the 
Basic statement GET #1,l%(5) to obtain 
the fifth record in the new sorted order, 
we specify its address indirectly: in 
effect, the 'address' of the record in 
question is held in the variable l%(5). 

Addressing an operand indirectly in 
an assembly language instruction is a 
similar exercise. We do not specify the 
operand's address, but rather the loca¬ 
tions from which the address may be 
obtained. In the case of theZ80 and the 
8080 processors, a form of indirect 
addressing known as 'register indirect' 
is available. It is a register pair, rather 

than a pair of memory locations, that 
holds the address of the operand. 

On the 6502, the concept of'zero page 
addressing' is used. 'Page zero' refers 
to the first 256 bytes of memory 
(addresses 0000 hex to 00FF hex), 
considered as a set of storage locations. 
A zero page address has the advantage 
that it can be specified with one byte 
(the high byte of the address will always 
be zero, and can be easily created as an 
'implied high byte' by the processor). 

Then, we could in theory use a zero 
page equivalent of Z80/8080 register 
indirect addressing. An indirect 
address held in a register pair of a Z80 
processor would emulate an indirect 
address held in two bytes of zero page 
RAM on the 6502. 

Things are slightly more complex 
because the 6502 does not, in general, 
implement simple indirect addressing. 
Instead, two forms of mixed 'indexed 
and indirect' addressing are available. 
One is called 'indirect indexed' and the 
other 'indexed indirect'. The single 
exception is the instruction JMP 
(address), which is a jump to the 
location specified by the contents of 
two bytes, address and address+1. 

Indirect indexed 
The 6502 uses the contents of the zero 
page byte specified within the instruc¬ 
tion as the low order part of the indirect 
address. It also collects the contents of 
the next byte in the zero page and uses 
that as the high order part of the 
address. The indirect address obtained 
is then used as a base address for Y 
register indexing: that is, the contents 
of the Y register are added to the 
indirect address and it's this final 
address that is used. 

Itmayappearcomplicatedasa single 
operation but it helps to consider the 
two stages as separate actions. The 
'indirect bit' is simply the specifying 
and using of the zero page locations as a 
'store' for the base address. Once this 

base address is available, the indexing 
is performed in just the same way as 
absolute indexing (described last 
month). The advantages are that we 
don't have to specify the base address 
at the time we write the program, and 
that we can, during execution of the 
program, modify the contents of the 
zero page bytes to 'point' to any 
number of different base addresses as 
required. 

If we wish to load the accumulator 
with the contents of an indirect indexed 
specified byte, the instruction will take 
the form LDA (zero page address),Y. 
The zero page address specified is then 
used to obtain the base address for the 
indexing (the general idea can be seen 
in Fig 1). If the zero page bytes held the 
address corresponding to the byte 
labelled BASE, we would then access 
the Yth byte of the set 
BASE,BASE +1 ,BASE+2, etc. 

MEMORY LOCATIONS 

BASE+4 
BASE+3 
BASE+2 
BASE+1 

We -specify the contents- 
of this byte just as an 
example. 

\AAAAAAAAAAAA 

10 hex 
0F hex 

ZZZ: 0E hex 
0D hex 

PART OF ZERO PAGE 

The contents of bytes RE hex 
and RF hex specify the base 
address used for Y indexinq 

Fig 10btaining the base address for 
indexing 

If the Y register contained the value 4 
then the instruction LDA (ZZZ),Y would 
result in the value 100 being placed in 
the accumulator. 

Indexed indirect 
This addressing mode uses the 6502's 
X register and performs the indexing 
first. In this case, a table or 'set' of 
addresses is held in the zero page. The 
X register provides the index offset 
from the base address and the contents 
of this byte, plus the contents of the 
succeeding byte which are used as an 
indirect pointer to another memory 
location. The type of instruction format 
required can be shown as follows: to 
load the accumulator, use LDA (zero 
page address,X); to 'OR'the accumula¬ 
tor, ORA (zero page address,X) should 
be used. 

The requirement of a zero page 
address in both indexed indirect and 
indirect indexed addressing is a 6502 
processor restriction and has nothing 
to do with the actual concepts of 
indirect addressing. Even bearing in 
mind such restrictions, you should be 
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aware that the 6502 implementation of 
indirect addressing is substantially 
more powerful than the simple register 
indirect form available on the Z80 and 
8080 processors. 

Connect Four 
Last month we developed routines 
applicable to the game 'Connect Four' 
(see Subroutines A, B and C). These are 
first steps in such a development, but 
even at this stage the routines must be 
checked to ensure they work. A com¬ 
mon technique (and one that is fre¬ 
quently used) is to write short 'test bed' 

controller routines — short patches of 
code that use the subroutines under 
development in order to check their 
performance. To illustrate how we go 
aboutthiswe'vewrittenaroutinetotest 
the subroutines featured here. The first 
job is to sketch out a brief 'controller 
structure' using a Warnier diagram as 
shown in Fig 2. 

Most of the statements in Fig 2 
correspond to existing subroutines. 
The 'end of game' statements imply 
that we can detect the end of the game. 

This we cannot do since no playing 
strategy is available yet. With this in 
mind, we must be satisfied with either 
testing the routines by using an 'infinite 
loop', or terminating the controller 
program when a particular keyboard 
character is detected. 

We choose the latter option and use a 
carriage return to signify the end of 
game condition. We also need a tem¬ 
porary 'show move' code, and for 
illustration purposes adopt a simple 
solution — output the row number 
representing the position in the given 
column that the latest move will 
occupy. In writing the controller routine 
the aim is only to test the subroutines 
we have written. The controller block 
starts by clearing the memory, then we 
collect a character with the 'get move' 
subroutine. If a carriage return is 
detected we end the program, other¬ 
wise we check the move. If the move is 
illegal (a move to a full column) we 
ignore it, otherwise we make the move 
on the internal boards and display it by 
outputting the 'row number'. Finally, 
we change the player before returning 
to collect another move. 

We have not included a check to 
ensure that any column number en¬ 
tered lies between 0 and 6 as this 
method of identifying a move is only 
applicable during the development 
stage, where such checks are not 
absolutely necessary. 

In all three cases we have keptthe test 
bed program listings separate from the 
listings of the developed subroutines, 
making it easier to see the basic ideas 
behind the controller routine and also 
allowing us to view the subroutines 'in 
isolation'. If problems occur, one useful 
tip is to modify the controller routine to 
eliminate calls to any suspect sub¬ 
routines. To be safe, you may prefer to 
start with a controller routine that just 
calls the 'clear memory' subroutine. 

Once this is working satisfactorily the 
'get move' subroutine can be included. 
In this way, the controller routine can be 
built up one piece at a time. 

Internal boards 
The internal representations of the 
boards may be examined in several 
ways. We might write a routine to 
display the contents of the bytes in 
binary form, use the system monitorto 
examine the bytes in question, or use a 
dynamic debugging tool (CP/M's DDT 
program, for example) that allows 
examination of memory areas during 
execution of a program. The binary 
display routine makes a useful exer¬ 
cise, and you may like to think about 
how it can be programmed. If you're not 
sure, have a look at the article on the 
Warnier techniques published in PCW 
(January 1983 issue). A memory dump 
routine was developed which gives 
plenty of clues. 

The layout of the test bed programs is 
equivalent in all three processors (see 
Figs 3,4 and 5). We start with a 'set up' 
block — defining equates, initialising 
stacks, and so on as required. The 
controller routine comes next, which 
makes calls to the various subroutines 
that have been developed. Immediate¬ 
ly following this we place the sub¬ 
routines we wish to test, including any 
other necessary routines: for example, 
any input/output routines needed. Last¬ 
ly, we identify our data storage areas 
which 'sit' on top of the program. 

EH 

An error crept into Fig 5 of last month's 
article. 

The 6502 carry flag is CLEARED when 
the A register is < compared value. The 
BCC operands in the 6502 routines 
should therefore be changed to BCS. 

SET UP BLOCK Z80 VERSION 

CARRIAGESRETURN 
OPE RATI N GSSYSTE M 

STACK. 

EQU 13 
EQU 5 
ORG 100H 
JP STACK 
ORG 150H 
LD SP,$—2 

; Entry point 

CONTROLLER ROUTINE Z80 VERSION 

FINISH: 

CALL CHANGESPLAYER 
JP PLAY ;Backfornext 

move 
jp o ; Re-boot 

operating 
system 

IN THIS AREA PLACE SUBROUTINES 
TO BE TESTED 

(INCLUDE ANY I/O ROUTINES REQUIRED) 

PLAY: CALL CLEARSMEMORY 
CALL GETSMOVE 
LD A,C 
CP CARRIAGESRETURN 
JP Z,FINISH 
CALL CHECKSMOVE 
JP M.PLAY 

CALL MAKESMOVE 
LD A,(HL) 

OR 00110000B 

CALL OUTPUTSROUTINE 

;Endofgame 

;IllegaI moveso 
ignoreit 

.Getrownumber 
fordisplay 

;ConverttoASCII 
equivalent 

;'Show move' 

WORKSPACE DEFINITIONS 

ROWSPOINTERSBASE: DS 7 

COUNTERSSINSBASE: DS 7 

SWITCH: DS 1 

BOARDSBASESA: DS 7 

BOARDSBASESB: DS 7 

;Bit marked 
'counter height' 

;Numericform 
'counter height' 

; Identifies 
current player 

;PlayerA'sboard 
bitmap 

;PlayerB'sboard 
bitmap 

Fig 3 Testbed program Z80 version 
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SET UP BLOCK 8080 VERSION 

CARRIAGESRETURN 
OPERATINGSSYSTEM 

EQU 13 
EQU 5 
ORG 100H 
JMP STACK 
ORG 150H 
LXI SP,$—2 

CONTROLLER ROUTINE 8080 VERSION 

CALL CLEARSMEMORY 
CALL GETSMOVE 
MOV A,C 
CPI CARRIAGESRETURN 
JZ FINISH 
CALL CHECKSMOVE 
JM PLAY 

ORI 00110000B 

CALL OUTPUTSROUTINE 
CALL CHANGESPLAYER 
JMP PLAY 

Getrownumber 
fordisplay 

Convertto ASCII 
equivalent 

'Show move' 

Backfornext 
move 

Re-boot 
operating 
system 

IN THIS AREA PLACE SUBROUTINES 
TO BE TESTED 

(INCLUDE ANY I/O ROUTINES REQUIRED) 

WORKSPACE DEFINITIONS 

ROW$POINTER$BASE: DS 7 

COU NTE RS$IN$BASE: DS 7 

SWITCH: DS 1 

BOARD$BASE$A: DS 7 

BOARD$BASE$B: DS 7 

Fig4 Testbed program8080version 

; Bit marked 
'counter height' 

;Numericform 
'counter height' 

; Identifies 
current player 

; Player A's board 
bitmap 

: Player B's board 
bitmap 

SET UP BLOCK 6502 VERSION 

CARRIAGESRETURN 
INPUTSROUTINE 
OUTPUTSROUTINE 

EQU 13 
EQU 0FD1BH 
EQU 0FDEDH 
ORG 6000H 

CONTROLLER ROUTINE 6502 VERSION 

JSR CLEARSMEMORY 
JSR GETSMOVE 
TXA 
CMP #CARRIAGESRETURN 
BEQ FINISH ;Endofgi 
JSR CHECKSMOVE 
BMI PLAY illegal m 

ORA #00110000B 

JSR OUTPUTSROUTINE 
JSR CHANGESPLAYER 
JMP PLAY 

FINISH: JMP 0 

;Getrownumber 
fordisplay 

;Convertto ASCII 
equivalent 

;'Showmove' 

; Backfornext 
move 

; Re-boot 
operating 
system 

IN THIS AREA PLACE SUBROUTINES 
TO BE TESTED 

(INCLUDE ANY I/O ROUTINES REQUIRED) 

WORKSPACE DEFINITIONS 

ROWSPOINTERSBASE: DS 

COUNTERSSINSBASE: DS 

SWITCH: DS 1 

BOARDSBASESA: DS 7 

BOARDSBASESB: DS 7 

Fig 5 Testbed program 6502 version 

; Bit marked 
'counter height' 

;Numericform 
'counter height' 

identifies 
current player 

; Player A's board 
bitmap 

; Player B's board 
bitmap 

CLEARSMEMORY: LD IX,COUNTERS$IN$BASE 

CSMS1: LD fix+0),0 ; Set these bytes 

;Setthese bytes 

;WesetBandD 
toO in order 

;touseADDHL, 
BC, later 

GET MOVE Z80 VERSION 

LD A,(SWITCH) 
ADD A 
JP M,G$M$1 

;Save column 
no. in C register 

;and as the board 
'A' offset 

;Get column 
number back 

;Board'B' 
additional offset 

; Replace offset 
value in E 

CHECK MOVE Z80 VERSION 

LD HL.ROWSPOINTERSBASE 
ADD HL,BC : Effective HL+C 

LD A,(HL) Jmageof 
column's last 

ci a a move |LA A ;Leftshift 

MAKE MOVE Z80 VERSION 

LD (HL),A ; Replace 
updated column 
image 

LD HL,BOARD$BASE$A 
ADD HL.DE ;NowHLpoints 

into boards 
OR (HL) ;Createnew 

board image 
LD (HL),A ;andreplacein 

memory 
LD HL,COUNTERSSINSBASE 
ADD HL,BC ;HLnowpointsto 

count byte 
INC (HL) increase 

numericcount 
RET 
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CHANGE PLAYER Z80 VERSION 

CHANGE$PLAYER: LD AJSWITCH) ;Getcurrent 
player 

CPL ; Complement 
the'switch'byte 

LD (SWITCH),A ;Changedfor 
next player 

RET 

Subroutine A Clear memory Z80version 

CHECKSMOVE: 

OCR C 
JNZ C$M$1 
LXI H,ROW$POINTER$BASE 
MVI C,7 

DCR C 
JNZ C$M$2 
MVI B,0 ;WesetBandD 

toOin order 
;touse DAD 

instructions later 

GET MOVE 8080 VERSION 

MOV C,A 

MOV E,A 

LDA SWITCH 
ADD A 
JM G$M$1 
MOV A,E 

;Save column 
no.inCregister 

;andastheboard 
'A'offset 

;Get column 
number back 

; Board'B' 
additional offset 

; Replace offset 
valueinE 

ADI 7 

MOV E,A 

RET 

CHECK MOVE 8080 VERSION 

LXI H,ROW$POINTER$BASE 
DAD B Effective HL+C 

sinceB=0 
MOV A,M Jmageof 

column'slast 
move 

ADD A Effective left 
shift 

RET 

MAKE MOVE 8080 VERSION 

MOV M,A ;Replace 
updated column 
image 

LXI H,BOARD$BASE$A 
DAD D ;NowHLpoints 

into boards 
ORA M ;Create new 

board image 
MOV M,A ;andreplacein 

memory 
LXI H,COUNTERS$IN$BASE 
DAD B ;HLnow points to 

count byte 
INR M increase 

numericcount 
RET 

CHANGE PLAYER 8080 VERSION 

CHANGESPLAYER: LDA SWITCH 

CMA 

;Getcurrent 
player 

;Complementthe 
'switch' byte 

STA SWITCH 

RET 

Subroutine B Clear memory8080version 

DEX 
BNE C$M$1 
LDX #7 
LDA #1 

DEX 
BNE C$M$2 
RTS 

GET MOVE 6502 VERSION 

JSR INPUT$ROUTINE 
AND #0FH 
TAX ;Col 

BIT SWITCH 

BPL G$M$1 

TAY 

RTS 

;NflagsetifB's 
move 

;(BranchifA's 
move!) 

; Board B needs 
additional 
offset 

; Board offset in Y 

CHECK MOVE 6502 VERSION 

CHECKSMOVE: 

ASL 

RTS 

; Shift contents to 

MAKE MOVE 6502 VERSION 

ORA BOARD$BASE$A,Y ;Createnew 
board image 

STA BOARD$BASE$A,Y ;andreplacein 
memory 

INC COUNTERS$IN$ ;lncrement 
BASE.X numericcount 

RTS 

CHANGE PLAYERS 6502 VERSION 

LDA SWITCH 

EOR #0FFH 

STA SWITCH 

RTS 

;Get current 
player 

;Complement 
the'switch'byte 

;Changedfor 
next player 

Subroutine C Clear memory 6502 version 
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Amstrad CPC4 64 
The time of true microcomputer consolidation is upon us in the shape of the 

Amstrad CPC464, which in two boxes and one lead includes a listoffeatures that 
would shamea hybrid of the major machines. Guy Kewneyexaminesthis fast 

and powerful home/business micro which will be launched asadirectand 

effective competitorto the Commodore 64, Sinclair Spectrum and BBC Micro. 



The moment when hi-fi broke away 
from its 'enthusiast' image and started 
appealing to the mass buyer is hard to 
pin down, but a major step must have 
been when suppliers put all the typical 
components into one neat and tidy box. 

That moment may have come in the 
computer business with the arrival of a 
machine nicknamed 'Arnold'. 

The Amstrad CPC464 is one of the 
first home micros to be sold with its 
own display (rather than a TV aerial 
socket), its own tape player rather than 
'MIC' and 'EAR' sockets, and its own 
loudspeaker with volume control and 
no tangle of wires. It costs £200 for a 
high resolution monochrome (green) 
display version and £300 for a medium 
resolution colour display. It is a start¬ 
lingly simple design with nearly all the 
better features provided by software, 
not silicon chips. 

The list of features is considerable. It 
includes stereo sound, real-time inter¬ 
rupts, considerable ability to expand 
with external hardware, joystick port, 
built-in loudspeaker (and volume con¬ 
trol), friendly Basic, automatic tape 
control, fast program loading and 
windows. 

These features could have been 
provided on a Spectrum, if Sinclair had 
thoughtto putthem in an Amstrad-type 
unit ratherthan supply them as compo¬ 
nents of a system which the buyer has 
to accumulate. 

The Amstrad's designer, Roland 
Perry, made it clear that the package 
had been put together to compete with 
the Commodore 64, be better value 
than the Spectrum and decidedly 
cheaper than the BBC Micro. 

What makes it different is not the 
price, but the fact that there are just two 
boxes and one power lead. 

The display is plugged into the mains 
and you plug the computer, all in one 
box, into the display. This fits in with 
Amstrad boss Alan Sugar's idea of 
how the average British family buys 
electronics. 

'Our concept has always been to 
supply a product that the consu mer can 
use straightaway,' he said. 'And as it's 
toocumbersometowrapthething upin 

its cables and tuck under the bed, it'll 
have to be used!' 

It is also likely to find its way into 
business use; with a disk, 80-column 
display and CP/M it will cost £400 or 
less. 

The name 'Arnold' derives from the 
days when Perry was an outside 
consultant to Amstrad, and was talking 
a bout the sti I l-secret project to softwa re 
houses. 'It's a well-known consumer 
electronics group,' he hinted, 'and if I 
say that we've called the machine 
Arnold, does that give you a clue?'It did, 
but I don't know whether Sir Arnold 
Weinstock ever heard about the secret 
project under way somewhere in the 
GEC empire. 

Hardware 
As regards electronics there isn't much 
difference between the Amstrad and a 
Sinclair Spectrum. There is a Z80 
talking to 64k of memory, a display 
controller talking to the same 64k, and a 
gate array. The gate array does the 
clever memory switching. Memory is 
arranged so that the 32k of permanent 
memory is split. The gate array can 
point either to ROM or RAM at the ROM 
addresses. 

The top 16 of the 64k is either Basic or 
holds the screen contents. The 16k is 
either firmware or the area where the 
user's program code starts. A similar 
concept is used in theCommodore 64 to 
give more space than an ordinary 16-bit 
addressing micro can manage. 

The bottom thousand-odd bytes is 
duplicated from ROM to RAM so that 
the all important restarts are available 
at the same address, whatever is 
happening with the gate array. The 
firmware copies itself into RAM at the 
same address at start-up. External 
control of the system is possible using 
this memory switching system. On 
start-up, the system checks all known 
memory addresses to see what is 
plugged in. Part of the check involves 
switching through 240 'pages' of possi¬ 
ble external memory to see if anything 
is there. The program checks a particu¬ 
lar memory location in the top 16k of 
each page and, if you plan to make an 

add-on, you must put its name in that 
location. Basic sits in page 1. 

Computer enthusiasts will note that 
there is something with a higher 
priority than Basic, and that's whatever 
you choose to plug into page 0. The 
obvious thing is a plug-in ROM car¬ 
tridge to drive the firmware. To make a 
ROM cartridge provide 16k of ROM, 
make sure it is addressed at page 0 out 
of the 240 extra, and read the Z80 chip 
signals on the expansion bus. 

Communications with other systems 
can be handled through this port. On 
the back of the box the expansion port is 
labelled 'floppy disk' and will be used as 
such. 

Control is passed to external memory 
by handing Basic a command begin¬ 
ning with a 'bar' I, followed by the name 
of the relevant ROM. Firmware will 
know the names of the top 16k pages. 
Typing IBASIC causes firmware to 
move to the start-up point of the Basic 
ROM, causing, in effect, a complete 
system reset. 

The display controller and the pro¬ 
cessor are synchronised so that they 
never access memory at the same time. 
The effect of this on the processor isthat 
it cannot process more than three 
machine cycles without going into a 
wait state. The software has been 
designed around this constraint for 
speed. Although theoretically the clock 
ticksthreetimesforprocessorandonce 
for display, giving a 25% degradation of 
processor speed, sufficient Z80 instruc¬ 
tions fall inside the three-cycle bound¬ 
ary to improve on this (accord¬ 
ing to Locomotive Software, which 
wrote the operating code). 

The hardware includes four sound 
generators triggered by software (th ree 
notes and one 'noise'), a standard 
industry feature. These can be mod¬ 
ulated in much the same way asthe BBC 
Micro sound channels. However, they 
have the unusual feature of stereo 
separation. The first channel is fed to 
the left side of the stereo output, the 
second is fed equally to both, and the 
third is fed to the right side alone. The 
sound emerges from a standard Sony 
Walkman outlet on the main keyboard, 

The Amstrad CPC464: 'better value than the Spectrum, and cheaper than the BBC.' 
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and a headphone wearer 
will get full stereo sound? _____ 
Amstrad is also stocking an optional 
accessory — a cable to link computer to 
hi-fi systems. 

Also in the box is the cassette 
player/recorder. The advantage of hav¬ 
ing this supplied with the system is not 
just one of convenience: it also allows 
the software designer to work with a 
known standard cassette performance. 
Amstrad has taken advantage of this to 
provide a high performance tape: the 
cassette unit will record and play back 
at 2400 baud. 

For safety, the designers have been 
slightly more conservative with two 
standard tape data speeds: 1000 bits 
per second; and 2000 bits per second. If 
Amsoft, the publishing division of 
Amstrad, decides that 2400 is safe, the 
user will never know because the 
detection of speed is entirely automatic 
on software load. 
Display 
The two monitors are standard so can 
be used for most other home micros 
with RGB output. The colour monitor is 
not the best in the world — an Amstrad 
TV picture tube — but compared with 
the display provided on a home TV 
through a UHF modulator, it is precise 
and clear. 

The green screen is much clearer, 
and while no-one will really be happy 
working in 80-column mode on the 
colour tube, the green mono display is a 
good, standard Min video output. The 
business user could have a green 
display at work and a colour display at 
home, carrying the compact console 
from one baseto the other, but Amstrad 
suspects that people will buy a green 
screen and a modulator box. 

The modulator box costs £30, and, 
like the monitors, provides low-voltage 
power for the computer. It has a colour 
output which will plug into an ordinary 
TV, producing a somewhat better pic¬ 
ture than most British micros, which is 
to say, about as good as a Commodore 
64 TV output. As with the BBC Micro, it 
really isn't possible to read 80-column 
print on a TV display. 

Keyboard 
The keyboard compares unfavourably 
with the Commodore 64 but is on a par 
with the BBC, giving it a distinct 
advantage over the IBM PC Junior or 
Sinclair Spectrum. 

There are no diodes in the keyboard, 
and the only keys wired together are the 
two SHIFT keys. There is a numeric 
keypad in addition to the numbers on 
the top row of the qwerty keyboard, and 
thecursor and editing keys are separate 
too. Software can read the keyboard 
directly, making even SHIFT and CON¬ 
TROL keys valid Basic inputs if needed. 
But as the keys are switches on a simple 
matrix, there is a low limit (three keys 
can be too many) to the number of 

buttons you can hold down 
Together and still expect the computer 
to understand what you are doing. 

The system reset is generated by 
holding down three keys together on 
the keyboard, SHIFT, CONTROL, and 
ESCAPE, in that order. It cannot be done 
by accident. Colour display is gener¬ 
ated by the hardware, using a palette of 
27 colours, and is modified by the 
software into three 'modes' of display. 
All other Amstrad features are provided 
by the software. 
Expansion 
The Amstrad is very expansible, but 
Amsoft, which will marketthe machine, 
is not planning to clutter up its cata¬ 
logue with expansion items. The com¬ 
pany will release an ordinary joystick, 
the modulator (for TV use) mentioned 
here , and possibly, one day, a serial 
interface. 

Still secret, but much closer, is a 
design for a diskette drive. Locomotive 
is reportedly working on an extension 
to its Basic which will create disk files on 
an add-on device. The disk files are 
intended to be compatible with CP/M, 
and may well bear fruit before the end 
of the year. 

It is likely to be a choice between the 
standard 5V4in drive and the 3in Hitachi 
drive. 

Software 
This falls into two categories: Basic and 
firmware. 
Basic 
This is fast, faster than nearly all other 
8-bit Basics and some 16-bit Basics, too. 

Locomotive Basic is known to some 
UK business users in an earlier version, 
which is almost indistinguishable from 
Microsoft standard Basic, right down to 
the editor. This is an enhanced version 
with many new functions in sound and 
graphics, and includes extra features to 

make programming less of a chore. 
Locomotive believes it is perfectly 

sensible to write arcade games using 
this Basic, and that software houses are 
doing so. It says it is easy to write in, and 
very fast. Well, how fast is 'fast'? The 
value of the PCW Benchmarks is often 
doubtful, as many operations have to 
wait for information from disks and 
others depend on the time taken to 
draw shapes on the screen. 

However, Benchmarks do test the 
ability of the Basic to do the arithmetic 
essential in plotting and drawing. On 
this system, plotting and drawing are 
done by the Basic and firmware work¬ 
ing together and not by a special 
graphics chip, so the speed of the 
Benchmarks is more than slightly 
relevant. 

The speed of Locomotive Basic has 
its penalty, however. It is achieved by 
clever use of the Z80 internal registers 
for storage ofthe main system pointers. 
Information about the next line to 
execute, where the variables are, and 
so on, is very quickly available to the 
interpreter, but there can be no recov¬ 
ery from a serious crash. It is not 
possible to create a command to 
correspond to the BBC Micro's 'OLD', 
which gets the ajriateur code writer out 
oftrouble. Press RESET, and thesystem 
is irretrievably lost. 

Several things about Locomotive 
Basic will surprise experienced Basic 
users. The list includes interrupts, 
streams, graphics, sounds and win¬ 
dows. The concept of 'stream' input or 
output is a foundation of Locomotive 
Basic. It's a neat way of arranging the 
odd collection of commands like 
PRINT, DISP, OPEN PRN and LPRINT. 
There are 10 input and output streams 
specified by the commands PRINT and 
WRITE for output, INPUT and LINE 
INPUT for input. They are referred to by 

The colour monitor uses an Amstrad TV tube with RGB input 
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a number, worked out from a Basic 
variable. 

Stream #0 is the main screen win¬ 
dow. Until somebody defines it dif¬ 
ferently, it covers the whole area of the 
screen. A simple PRINT "PCW" state¬ 
ment assumes window #0, which is 
also stream #0,andsocan bewrittenas 
PRINT #0, "PCW". Streams 0 to 7 are 
screen windows, stream #8 is the 
printer, and stream #9 is the cassette 
outputfile. On input, streamsO-8 are the 
keyboard, with prompts sent to 
appropriate output streams. Stream #9 
is the cassette input file. 

The advantage of this is that a 
program can be tested on the screen 
display, and then easily altered to send 
outputto the printer by using a variable,, 
such as EPSON, as follows: 

10 EPSON = 0 
20 PRINT #Epson, "This is going to 

the printer" 
30 DISPLAY = 0 
40 Print #DISPLAY, "This is going to 

the screen." 
cother print statements) 

1000 END 
Until you have finished debugging 

the program and change line 10 to set 
EPSON to the number 8, all printer 
output will go to the screen. This is the 
only change the programmer has to 
make to switch streams. 

At the moment, having two tape 
streams, one to read to and oneto write, 
is nonsense as there is only one tape 
drive. However, one stream could 
theoretically be redirected to a disk 
when this becomes available. Input is 
also possible outside the stream con¬ 
cept, by directly reading the keyboard 
or the joystick port with INKEY and 
INKEY$, and JOY commands. 

Windows are easily defined by the 
WINDOW command, which sets the 
window number, then the left, right, top 
and bottom corners. Each window has 
its own characteristics within the limita¬ 
tions of the display mode being used, 
but changing mode will reset all win¬ 

dows, including the graphics screen. 
Graphics 
Graphics on the Amstrad is a sensible 
collection of the more successful 
attempts at standard drawing and 
plotting commands on most estab¬ 
lished micros. The graphics commands 
are as follows: 
CLG to clear the graphics screen. 
ORIGIN sets the position of the 0, X and 
Y coordinates, and also defines the 
limits of the graphics screen window. 
DRAW and DRAWR are absolute and 
relative line drawing commands; and 
MOVE and MOVER move the pen to the 
new plotting position without marking 
the screen in-between. PLOT and 
PLOTR similarly mark a single point 
either absolutely or relatively. TEST 
and TESTR move the cursor to a given 
point and report the ink colour used 
there. 
TAG and TAGOFF allow Text At 
Graphics cursor for labelling diagrams. 
If the graphics routine has become 
confused with relative moves, XPOS 
andYPOS commands give the position. 
Colour 
Colour is very simple: explaining col¬ 
our on the Amstrad is another story. 

In mode 0, there is a 20-column 
(VIC-like) display, with 16 colours pos¬ 
sible on screen. In mode 1, the screen 
moves to a 40-column display with four 
different colours, and in mode 2 to 
80-column with two colours; except 
thatthere are 27 colours, all availableto 
the three modes! 

Roland Perry did his best: 'Think of 
each mode as having a certain number 
of pens, in which you can change the 
ink,' he said. 'In mode 0, there are 16 
pens, in mode 1, there are four, and in 
mode 2, there are two.' 

The trouble with this explanation is 
that a screen, already printed in INK 1, 
will entirely change colour if the pro¬ 
gram redefines INK 1 .You might expect 
the following lines to change colour, 
and they do, but so do the previous 
ones, because you cannot get more 

Both monitors give a clear and precise display 

colours on screen than the mode 
allows. 

Ten minutes pushing keys makes it 
all quite clear, but hours spent with the 
manual are hours wasted in frustration. 
Sound 
Sound follows the BBC Micro's prece¬ 
dent in allowing complex sounds con¬ 
trolled by complex envelopes. On the 
Amstrad, you can use as little or as 
much of the ENVELOPE command's 
power as is required. 

Sound is started with the SOUND 
command. All that is essential is the 
channel and the note. Optional features 
are the volume, the length of the note, 
and two envelopes. 

A tone envelope controls variations 
in pitch and a volume envelope, called 
ENT and ENV respectively. 

It's possible to synthesise very com¬ 
plex sounds with these envelopes, 
coupled with a sophisticated series of 
commands to ensure that chords syn¬ 
chronise with each other through 
sound queues, rendezvous para¬ 
meters, sound queue flushing com¬ 
mands and sound hold commands. 
Interrupts 
The machine has four internal clocks, 
which are available to the programmer 
and used to trigger interrupts. Inter¬ 
rupts have been, until now, something 
that only machine code chip program¬ 
mers knew about. Basic ignored them. 
This machine allows the home pro¬ 
grammer to discover the horrors of 
real-time code. You please yourself 
what you use them for, but the options 
are complex. 

The command AFTER sets one of four 
timers (you specify which) to start 
counting in fiftieths of a second, and 
then generates an interrupt which leads 
to a subroutine, as in AFTER 
100,0,GOSUB 1000, which sets timer 
zero to call subroutine 1000 after two 
seconds. The command EVERY does 
the same thing, but regularly. 

Timer 3 is the most important. Timer 
2 and the three sound channel queues 
have equal priority, and timers 1 and 0 
are lower priority, interruptible by just 
about everything. When executing an 
interrupt, it's advisable to make sure 
you can finish your routine by starting 
with a Disable Interrupts (Dl) com¬ 
mand, and to enable it again with El 
when the routine is over. 

There are other innovations, too. 
PRINT@ doesn't mark the screen but 
returns the location in memory of the 
named variable. I also like the way the 
keyboard is defined: it can be read 
directly by key number, or indirectly by 
interpreting the ASCII code generated. 
The pattern printed on the screen is 
derived from information stored in 
ROM, and can be cleverly defined as 
being in RAM, too, with the SYMBOL 
AFTER command. SYMBOL AFTER 32 
means that the ROM defines characters 
up to ASCII 32, and user definitions 
apply afterwards. 

The ASCII stream can also be altered, 
and there are 128 characters available 
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for redefining keys. It's possible to 
program the control-function of several 
keys to provide Basic keywords, as 
on the Spectrum and Commodore 
machines. 
Editor 
The firmware includes a powerful 
editorforthe Basic programmer, which 
is as good an editor as is available on 
any micro today. It is derived from the 
Microsoft line number editor but is 
enhanced so much that its ancestry is 
quite lost. 

A line of Basic, program or direct 
command can be typed at any point on 
the screen. Text can then be read into it 
from another part or parts of the screen, 
using the 'copy cursor'. It can be edited 
whileyou type by using thecursor keys. 
There is a flaw in this editor, hardly a 
disastrous one, but one which the user 
has to be aware of before use. The copy 
cursor is baffled by background colour 
different to expectation. Changing 
background colours is not a trivial 
matter, and the safe thing to do is to 
make sure you never change ink, pen or 
paper while editing a program. 

The other editing mode is exactly the 
same as in Microsoft Basic. Line 25, for 
example, if it has a syntax error, will be 
presented to the user in edit mode 
when run. The line can be edited 
separately with the command EDIT 25. 
The editing commands for the line are 
proper line edit commands, with delete 
and insert, move to left and right of the 
line, top and bottom of the numbered 
line, or complete statement. Debug¬ 
ging is also controlled by Microsoft-like 
TRON and TROFF trace commands, 
which print the line numberof each line 
before it's executed. LIST sends the 
Basic code to stream #0 unless other¬ 
wise specified: —for example, LIST #8 
will printontheline printer, LIST #2 will 
send the listing to window #2, and so 
on. 

Execution of a program is paused by 
one stroke on the ESCAPE key, and 
resumed by touching any other key. It 
takes two strokes of the ESCAPE key to 
cause a **Break**. 

Firmware 
Locomotive went to a lot of trouble to 
ensure that software houses could use 
the Amstrad firmware for machine 
code programs, as well as Basic. The list 
of available routines is long, and is 
published as an optional extra manual 
(which I'm told will not be cheap). 

One section worthy of note is the 
feature which comes close to the *FX 
commandsofthe BBC Micro.Thisisthe 
control character function. Type con- 
trol-X and you get a strange graphics 
symbol. But type PRINT "“X'' and the 
effect of the control character will be a 
system call. System calls produced 
from software in this way will clear the 
screen, empty a specified windowfrom 
the top, beep, and so on. 

Applications software 
The drawback of any new micro is the 
lack of software, but Amsoft hopes to 
have 50 titles at launch. 

The software designers at Locomo¬ 
tive believe that the extreme simplicity 
of the hardware and its close rela¬ 
tionship to the Spectrum will enable 
Spectrum software to be transferred by 
the authors with minimal patching. 

They also believe that within a couple 
of months software writers will begin 
to discover things that the published, 
open firmware makes possible on this 
machine, and which just aren't possible 
on older designs. 

Documentation 
The manuals were the only part of the 
system which I didn't see in final form. 
Printer proofs show that the designers 
and software designers have done a 
thorough job, and attempted to pro¬ 
duce the sort of manual which 
the average user will find easy to 
understand. 

Prices 
Amstrad CPC464 
Monochromedisplay £200 
Colourdisplay £300 

Benchmarks 
BM1 
BM2 
BM3 
BM4 
BM5 
BM6 
BM7 
BM8 
All timings in seconds. Fora full 
listing ofthe Benchmark programs 
see 'Direct Access'. 

3.28 
9.16 
9.61 

10.20 
19.03 
30.18 
34.20 

Conclusions 
Like Amstrad audio equipment, the 
new computer is a good, honest func¬ 
tioning machine with several useful 
features that grander and more expen¬ 
sive machines lack. It represents a 
significant step forward, coupled with a 
real marketing breakthrough in the 
'unit' approach and the inclusion of a 
quality display for under £300. 

My dislikes were few. It should have 
an indicator light on SHIFT LOCK and 
CAPS LOCK; and the serial interface is 
more important (especially to Micronet 
and bulletin board users) than Amstrad 
realises. 

The monitor, rather than TV output, 
is a very good idea; and a machine 
without a tangle of cables going to tape, 
power supply and domestic TV is 
excellent. The Amstrad is a powerful, 
fast machine, with plenty of memory, 
easy to program, and packaged in a way 
that means it will comfortably outsell 
the Acorn Electron, and give the Com¬ 
modore 64 and Sinclair Spectrum a 
hard run fortheir money. I expect some 
200,000 systemsto besoldbytheendof 
the year. fiTFI 

Technical specifications 

Processor Z80 
Memory 64k 
Keyboard Qwerty; numeric keypad 
Display 80-column; colour and monochrome 
Operating 
Language Locomotive Basic 
Interfaces RGB monitor socket, power, disk, printer, user and I/O 
Sound Stereo; built-in loudspeaker and volume control 
Applications 50 titles at launch date 
Expansion Joystick, TV modulator serial interface and diskette drive 

From left to right: RGB monitor socket, power in, disk interface, printer port, user port and I/O 
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CHIPS 
WITH 
EVERY 
RENAULT 9. 

Buy any new Renault 9 

between April 1st and May 31 st 

and we will give you a Sinclair 

Spectrum 48 K home computer, 

complete with software pack." 

It’s a gift that perfectly 

Complements the high-tech 

features of the new Renault 9 

GTX. Like aerodynamic styling 

and a five speed gearbox to 

save fuel. And infinitely 

adjustable monotrace seating 

to make driving more of a 

pleasure. 

Electric front windows, 

centralised door locking and 

all-round tinted glass are 

available as an optional Custom 

Pack. 

There are six Renault 9s 

from 1100 cc to the new 1.7 

litre model, including diesel and 

automatic versions, plus the new 

Special Edition Renault 9 Avenue. 

All you have to do is choose. 

And, if you choose soon, the 

chips are on us. 

FROM £4,645.* WITH 
FREE SINCLAIR SPECTRUM 

HOME COMPUTER. 
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Our monthly pot-pourri of hardware and 

software tips forthe popular micros. If you have 

a favourite tip to pass on, send it to TJ's 
Workshop, PCW, 62 Oxford Street, London W1. 

Pleasekeepyourcontributionsconcise. Wewillpay£5-£30for any tipswe publish. PCW can 

accept no responsibility for damage caused by using these tips, and readers should be 

advised that any hardware modifications may render the maker's guarantee invalid. 

Nascom tips 
Here are two tips forthe 
Nascom 2/3 range. 

1) In educational 
applications it is often 
importantto make programs 
as robustas possible. 
Unfortunately,the large 
inviting RESETkeyonthe 
Nascom is usuallythefirstto 
betried.Asthis not only 
stops the program running 
butalsoleavesBasicand 
entersthe monitor, it can 
cause a major problem. 

IftheNas-dosoperating 
system is in use, it is possible 
tointerceptthechainof 
events caused by a reset. 
Nas-dos vectors a cold start 
through its workspace 
(Address0D00hex),so ifthe 
first line of a Basic program 
changes thisvectorto point 
tothe execution address of 
the Basic prog ram, when 
RESETis hitthe program 
executes fromthe beginning 
again. Thiscan be done using 
10DOKE 3329,-10243 

Aftereach resetthe vector 
ischangedto pointtothe 
normal Nas-dos address, so 
it is necessary to set up 0D00 
after every reset (which the 
above does). 

2) Havingonlyan8kBasic 
meansthatseveral useful 
featuresare missing. One of 
theseisanINKEY/GET 
facility. The usual solution is 
a small machinecodeUSR 
function which calls a 
monitor routine; butifonly a 
Iimitedfacility is required (for 
example, when waiting for a 
key before scrolling or 
clearing thescreen)then it's 
possibleto readthe 
keyboard port (portO) 
directlyfrom Basic. Each bit 
of portO (except bit7, which 
is unused) indicates the 
statusofoneofthe 
non-alphanumerickeys: 
Bit 0 — Backspace 

1 — Enter 
2 — - <minus> 
3 — Control 
4 — Shift 
5 — 0 
6 — CH 

Normally,allbitsarel but 
when one of the above keys is 
pressed, the appropriate bit 
issettoO.TowaitforEnterto 
be pressed, use 
100K=INP(0): IFKAND 1 

THEN 100. 
Thisismuchnicerthan 100 

INPUT"Hit<ENTER>to 
continue.. .";A$. 

Of course by combining 
the bit patterns it is possible 
to test fo r seve ra I keys be i n g 
pressed simultaneously: 100 
K=INP(0): IFKAND72THEN 
lOO.Thiswillwaitfor 
CONTROLandCURSOR 
HOMEto be pressed 
together, so ifyouuseyour 
Nascomforplaying arcade 
gamesthen this might be a 
way of detecting 
left/right/fire combinations. 
PJDean 

Lynx break 
When programming in 
machinecode, it can be 
frustrating to discoverthat 
yourprogram islostwhen an 
unintentional loop isentered 
andtheonlywayoutisto 
switch off the computer. The 
following pieceof machine 
codewillallowtheuseofthe 
formerly redundant BREAK 
key. When used, pressing 
BREAKwill restartthe 
computerat0000h,as 
thoughjustswitchedon.lt 
will not, however, lose the 
contentsof RAM.The BREAK 
keysendsaninterruptsignal 
totheZ80 processor which 
causesasubroutinecall(in 
mode 1) to location 0038h in 
ROM. The routine at this 
address causes a jump to 
location 6297h.Normally,a 
jumpto this address causes a 
'NOTYETIMPLEMENTED' 

errorbyjumping to3B32h. If 
this jump ischangedto 
OOOOhthecomputerwill 
restart. 

Allthissoundseasy 
enough, butthe BREAK key is 
nottheonlysourceof 
interrupts. Thecursoroutput 
ofthe6845CRTC, which 
controlsthe video systems, 
also generates them. This 
source of interrupts must be 
disabled, achieved by 
putting a valueof23h into 
registerOAh ofthe 6845 (a 
6845datasheetwill provide 
details). The program is 
entered using the machine 
code monitor, and the 
BREAKkey enabled by 
executing the routine at 
61 OOh. It should be noted that 
afterusingthe BREAK key 
once,orafterrunninga Basic 
program,theenable routine 
must be used again. The 
routine can be run from the 
monitor using the command 
EorG6100,andfrom Basic 
usingCALL8i6100.ltcan be 
saved to tape from the 
monitor using the command 
D 6100 61206100 "BRK KEY". 
The program 
6100ED5621 0000229862 
21 C9FB222A623E0AD386 
3E23 D387FBC9 
Jon Chalmers 

Sideways 
Thisshort routine provides 
an alternativecharacterset in 
which thecharacters are 
oriented upthescreen rather 
than across it—that is, they 
are turned on their side. 

The program creates a 
redefined character set 
starting at 7168 dec. This is a 
handy location for new 
charactersetssince it allows 
agooddealofnormal 
ROM-held character 
generatortobeaccessedby 
pressing the CTRL and 
R VSO N keys, exactly as if you 
werecallingforacharacterto 

bedisplayed in reverse 
video. All subsequent 
charactersthen appear as 
normal—not in'reverse'— 
until CTRL and RVSOFF are 
pressed, when you are 
returnedtothe redefined 
characterset.Thus, normal 
and 'sideways' characters 
can be displayed atthe same 
time. 

The routine works by 
reading the values held in 
each successive group of 
eightbyteswhichdefinethe 
charactershapesfrom the 
normal ROM character 
generator.Theprogram uses 
thevaluesforthefirst64 
charactersto calculate new 
shapevaluesforeach 
characterturnedthrough90 
degrees. These values are 
thenPOKEdintothe 
protected area of RAM at 
7168. The pointers to the top 
of free RAM are lowered so 
the newcharacterswill be 
unaffected by NEWing the 
VIC. 

However, don'tforget that 
asthese pointers have been 
reset, there will now be less 
than the normal 3.5k 
availablefor the rest of your 
program—just over 3k in 
fact. 

The program was written 
forthe unexpanded VIC 20, 
butthe listing should provide 
sufficient information to 
enable it to be modified for 
any size RAM expansion. For 
the8kor16kexpanders,this 
generally entails moving 
Basicupabovethe specially 
reserved area of RAM, rather 
thanloweringthetopof 
memory. 

TheindentationsofFOR — 
NEXT loops are provided for 
clarity but are not essential to 
thecorrectoperation ofthe 
program. They may be 
removedalong withall REM 
statements if desired. One 
unfortunateside effect of the 
prog ram is that the cursor 

178PCW 



:0 R£M This II 
20 REM NewBrai 

!' ?• , 
40 REM IikNb 

TRS-80 variable 
lister 
In a large program it's easy to 
losetrackofwhich variables 
have been defined as strings, 
which as integers, which as 
double precision, and which 
as single precision by the 
commands DEFSTR, 
DEFI NT, and so on. The Basic 
routine belowisa useful 
debugging tool which, when 
called byaGOSUB 
command inserted in the 
main program, liststhe 
variable initial letters A-Z and 
thedefinitionforeach letter. 
Control is passed backto the 
main program by pressing 
anykey. 

To use the routine insert 
the lineGOSUB30000 into 
the main program at the 
appropriate point. 
30000 FOR ZY%= 16641 TO 

16666 
30010 IF PEEK(ZY%)=2 

THEN ZY$= "INTEGER" 
30020 IF PEEK (ZY%)=3 

THENZY$="STRING " 
30030IFPEEK(ZY%)=4 

THENZY$="SINGLE " 
30040 IF PEEK (ZY%)=8 

THENZY$="DOUBLE " 
30050 PRINT 

CHR$(ZY%-16576);"- 
";ZY$;STRING$(21,32); 
30060 N EXT ZY% 
30070 PRINT 
30080 PRINT"PRESS ANY 

KEYTO CONTINUE" 
30090 IF INKEY$="" THEN 

30090 
30100IFINKEY$<>"" THEN 

30100 
30110RETURN 
AW Sheppard 

PET restore 
Here'sa tip which will enable 
PET users to restore 
individual lines. Previously 
you could only resetthe data 
statement pointerto the 
beginningofthefirstdata 
line,butbyPOKEingthe 

following addressesyou can 
restore certain lines. The line 
numberofthedata 
statement must be broken 
downtotheform: 
Line 
Number=(X*1 )+(Y*256) 

Thiscanbedone using: 
Y=INT(Line Number/256) 
X=X—Y*256 

Theaddressesare: 
Basic2.0 
Poke 142,X Poke 143,Y 
Basic3.0and4.0 
Poke60,X Poke 61,Y 
Richard Worthington 

Epson printer 
reformatting 
Here isa handy way of 
reformatting your printer 
listings. You mayhavehad 
trouble in the past with the 
way the Apple sends out 
data—itisvery wasteful of 
paper and often very hard to 
decipher. Before listing your 
program out,you mayfind it 
helps ifyoutype the 
following: 
PR#1<RET> 
—Printerslot... 
PRINTCHR$(9) + CHR$(1) 
<RET> 
PRINTCHR$(1) + "75N" 
<RET> 
—Then CAREFULLY! I... 
POKE33,20<RET> 
LIST<RET> 
You should find thatthe 
listing takes upthe whole 
width ofthe paper, not just 40 
columns. 
MarkEdwards 

Dragon old for 
new 
Oneofthefeatures sadly 
missingfrom Dragon Basic is 
theabilitytoOLDa program 
once ithas been NEWed. 
When using machine code it 
is very easy to cause a 
prog ram crash and so lose 
many hours of work. The 
routinebelowwill reinstate 

any programthathas been 
NEWed or lost due to a 
system crash (providing that 
the powersupply hasn't 
been interrupted). The 
routinewill bring backa lost 
program on entry of Exec 
32750. 

However, the program will 
only work if a new Basic line 
has not been entered or a 
newvariable assigned. 
10 CLEAR 200,32749 
20 DATA 158,25,189,131, 

243,48,2,159,27,159,29, 
159,31,57 

30 FORT = 1 T014 
40 READ 

A:POKE32749+T,A 
50 NEXTT 

I am surethatthis routine 
will be of useto many Dragon 
users. 
AndrewWilliams 

Spectrum tab 
fields 
Thecomma control 
character is very useful for 
tidying up screen displays; 
however, it isoften desirable 
to fit more tabfields across 
the screen (that is, when 
printing reamsof small 
numbers). Thefollowing 
functioncanbeusedina 
computedTABstatementto 
divide the screen into tab 
fieldsofwidthf. 
5DEFFNt(f)=(33-PEEK 
23688<f* 
(INT(32/f)-1))*f*(INT((33- 
PEEK23688)/f)+1) 
TousethecomputedTAB 
you just put 

;TAB FN t(f); 
attheendofa print 
statement,asyou would use 
a com ma(f is the width of the 
fields—that is, the gap 
betweentab positions). 

Thus, to fill the screen with 
numbers from 1 to 100, using 
tabfieldsofwidth4: 

5 ..asabove 
10 FOR n = 1T0100 
20 PRINTn;TABFNt(4); 
30 NEXTn 
NOTE (33-PEEK 23688) 
givesthecurrentprint 
position. To usethis method 
with the ZX Printer and an 
LPRINTstatement, replace 
PEEK23688with PEEK23679 
(system variable PPOSN). 

Thissystem should work 
with other micros butthe 
following pointsshoud be 

notedforconversion: 
33-PEEK23688 
Givesthecurrentprint 
position on a Spectrum 
INT(32/f) 
Where32isthescreen 
width on a Spectrum 

Replacethesebythe 
relevant expression for 
current position and the 
screen sizeon your micro in 
line5(thefunction 
definition). 
Kevin Gaughan 

VIC-20 
Control codes 
An extremely versatileyet 
unknown feature ofthe 
Commodore VIC-20 isthe 
facilityforinserting control 
codes in REM statementsto 
formata program listing. 
Herearesomeuseful 
sequences: 
110 REM" "delete) (ctrl-rvs 
on) (shift M) (shift S) 
(unshiftedJ) (return) 

Everytimethislineismet 
while listing, the screen will 
clear and then the listing will 
continue. 
2 20 REM ""(delete) (ctrl-rvs 
on) (shift M) (unshifted £) 
(unshiftedJ) (return) 

This line will cause the 
listing to continue in red. This 
canbechangedby 
substituting anothercolour 
codeforthatof red. 

3 Here isa list of control 
codes and theireffects. They 
must be inserted between 
theshifted M andthej. 
capital T Delete/back- 

spaceone 
character. 

capital N Continue in 
lowercase 
mode. 

shifted M Forcealinefeed, 
capital M Returncarriage. 
capital R Continue 

printing reverse 
field characters, 

shifted T Insertaspacein 
line. 

shifted N Continuein 
uppercase 
mode. 

capital s Homecursor. 
shifted s Clearscreen. 

And,ofcourse,allthe 
colourcodes. These codes 
alsoworkonthe 
Commodore64and PET(not 
colourcodes). 
RGBhanap E33 
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Ten screens of stunning 
graphics, animation 
which makes other 
programmers gasp, a 20 
page booklet of hints, tips 
ana help with the 
discovery of each of six 
levels of play. 

"How long can you survive 

the Final Conflict? A true Psytron would last. 
an hour and a Sinclair Q.L. goes to the first 

per son to match that feed" 

CHALLENGING SOFTWARE 
Less than human, far more than mere computer 
The Psytron controls the massive Betula 5 Installation. When the 
attack comes, it will cope with defensive demands which would leave 
a human brain unhinged, computer circuits scrambled. 
Damage in any sector of the base must be assessed and its effect on 
the fabric of the installation calculated immediately. 
Human lives will be expended as necessary but if the Psytron ever 
goes down. H goesdi 

The Si, 
H progrt ■ Psion i 
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The very best in arcade action- 
_is brought to you by Tansoft - the specialists of the Oric-1 

and Atmos Computers. 

The games that people are fighting for are:- 
Defence Force: 
Pilot your space-craft 

through alien territory and fight\ 

off the enemy approaching from/ 

both sides. 48K. £7.95, 

Ultima Zone: 
1 Shoot the Walkons, avoid the 

bouncing Brunes and battle 

your way through the 

satellite zone. 48K. £8.50. 

pr*jg5syiSSr Rat Splat: C, 
A revolting game. || 

Splat the rats in the sewer before 

they consume the cheese, and destroy the monsters 
imn il A OU fTOC A# before they consume you! 48K. £7.95. 

Tansoft produce a wealth of business and utility software to cater for 

every interest. The ‘not so’ games-minded people may be 

coming to grips with:- 

Author: A powerful word-processor program which 

includes word-wrap and word-count. Ideal for letters and 

reports. 48K. £14.50. 
Oric Calc: A full spread-sheet program allows you to sum 

columns or rows and apply complex formulae. 48K. £14.50 
Oric Cad: A computer aided design program for displaying, 

rotating, enlarging and shading objects on the screen. 

48K. £9.99. 
For the full range of Tansoft software - which currently 

numbers over 20 titles - pick up a catalogue in your local 

Computer Store or contact Tansoft at Unit 1, 

The Techno Park, 645 Newmarket Road, Cambridge. 

Tel. Teversham (02205) 2261. 



SCREENPLAY 

Test your rating in the hero stakes—save Commodore 64 fleas, 

repair brain-damaged galactic Spectrum robots and massacre 
rats in an Oric Atmos sewer. A challenging war game from Atari is 

also featured to provoke thought as well as action. 

Computer: Commodore 64 + joystick 
Supplier: Quicksilva 
Price: £7.95 
Boogaboo is a flea who hasfallen to the 
bottom of an alien cave and it'syour job 
to save him. You must make him hop 

Gridtrap 
Computer: Commodore 64 
Supplier: Sumlock Microware 
Price: £8.95 

and jump up a series of ledges and out 
through the roof. 

The object isto improve on thefastest 
time out of the cave — an almost 
impossible task. Perils lie in waitfor our 
bite-sized hero in the shape of two 
hungry venus flytraps and one mean 
pterodactyl. Skilful control is essential 
since an incorrect leap will send Booga¬ 
boo plummeting back to the cave base 
or, even worse, into the mouth of the 
pterodactyl. Always look before 
leaping! 

The length of jumps is controlled by 
pushing the joystick in the required 
direction and releasing it at the correct 
moment. This is judged by watching a 
series of dots that move across the 
bottom of the screen: the greater the 
number of dots, the longer the leap. 

Computer game fanatics may have 

You play the part of a character called 
LiveWire who has just 30 seconds to 
reach a bomb before it explodes. 

To add to the excitement and your 
problems, a second bomb appears 
whenthecountreaches 15secondsand 
LiveWire has to move round a 15 x 10 
grid in an effort to reach it. 

You must be careful, foryou can only 
step on each square of the grid once, 
after which it disappears. Some 
squares are impassable, being occu¬ 
pied by a skull and crossbones. There 
are also big boots which stomp around 
thegrid in an attemptto squash you and 
generally give you a hard time. Initially, 
only one boot chases you — the other 
three are trapped in a cage on the left of 

noticed a game called Bugaboo, also by 
Quicksilva but for the Spectrum. 
Although recommended, the new 64 
version is so superior in graphics and 
playability that it's almost a different 
game. 

One main criticism: the game takes 
over 15 seconds to start after it has 
loaded and since thetape has run out by 
then you are left looking at a blank 
screen convinced that it has failed to 
load. This could easily have been 
avoided by omitting the title sequence, 
which is mildly entertaining initially but 
slow and dull after a few plays. 

Averyaddictivegame. TH 

Presentation 65% 
Addictive quality 100% 
Use of graphics 90% 
Value for money 90% 

the grid. 
As you defuse bombs and proceed to 

moredifficultplaying levelsextra boots 
and skulls come into play: the boots 
develop a strategy and work together to 
trap you. 

Should you succumb to these vari¬ 
ous invitations to join the after-life, a 
Monty Pythonesque boot uncere¬ 
moniously kicks you off the grid. Three 
suchexitsandthegameisover. TH 

Presentation 65% 
Addictive quality 70% 
Use of graphics 85% 
Value for money 80% 

Microbot 

Computer: 48k Spectrum 
Supplier: Softek 
Price: £6.95 
Microbot is the latest Spectrum offer¬ 
ing from those awfully modest Softek 
people. They describe Microbot as 
'probably the greatest, most addictive 
and original game you'll ever play for 
the Spectrum.' 

You play the role of a galactic 
numbskull who has to repair brain- 
damage in the larger QT robots, in¬ 
flicted by myriad bugs who chew holes 
in the life sustaining mezo-plasmic and 
lubrication pipes in the robots' brains. 

The brain is divided into 12 areas 
each containing six pipes, three of each 
type. Damage is measured by the 
number of chewed pipes in each 
section and is colour-coded on a 
diagram to the left of the main 
screen. 

The game results in a race against 
time as you hurtle through sections of 
the brain destroying bugs and repairing 
pipes with your super fixative balls. 

Skill is essental since you must avoid 
touching the bugs or allowing any brain 
section to become seriously damaged, 
or you'll lose one of your three lives. 
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If you reduce the amount of damage 
to less than.20% you are transported to 
another brain-damaged QT and your 
work continues. 

As for being the most addictive and 
enjoyable game you'll ever play, it’s 
not. TH 

Presentation 60% 
Addictive quality 70% 
Use of graphics 70% 
Value for money 75% 

1 [astern Front 
Computer: Atari computers 
Supplier: Atari 
•rice: £29.95 
rhis is a challenging war game set on 
ie Eastern Front in 1941: you are 
Bermany in its abortive invasion of 

Russia. The computer plays the role of 
the Russians and is an able and devious 
opponent. 

There are five levels of play ranging 
from beginner to expert. The beginner 
level allows you to familiarise yourself 
with the movements and strengths of 
yourunits. Once trained, you devisethe 
strategy needed to defeat 119 units with 
only 47 of your own. 

It's worth emphasising that this is a 
war game which concentrates on the 
tactics of war rather than killing — as in 
arcade games. In fact, the expert level 
contains a rather poignant anti-war 
message showing the absolute folly of 
the war on the Eastern Front. You are so 
outnumbered (and start with a minus 
score) that it's impossible to 'win'. 

Each turn represents a week between 
June 1941 and March 1942 and takes 
several minutes to play. You must issue 

orders to your units by positioning a 
cursor over each one in turn and 
moving it in the desired direction. Once 
all your orders have been entered the 
computer executes your moves at the 
same time as its own. 

In essence, Eastern Front is an 
excellent war game which simulates 
many real factors, such as the effects of 
the terrain on movement, weather 
conditions and troop morale. 

Eastern Front will be hated by those 
who hate war games and liked by those 
who enjoy them. In effect, you replace 
an opponent who drinks your beer for 
onethateatsyourelectricity. TH 

Presentation 70% 
Addictive quality 60% 
Use of graphics 80% 
Value for money 60% 
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tat Splat 
Computer: 48k Oric Atmos 
Supplier: Tansoft 
•rice: £6.95 
"he first offering 1 have seen forthe new 
Dric Atmos described as 'a game for 
ill psychopathic rodent enthusiasts'. 
)own in the sewers live thousands of 
ats who simply adore cheese. The rat 
jopulation has grown so large that a 

cull is organised, and your job is to carry 
out this gruesome task. Modern 
methods of extermination have no 
effect so you must kill as many rodents 
as possible by hitting them with your 
'ACME Patent Rat Killing Hammer'. 

The cheese strewn as bait around the 
sewer network is a particularly potent 
kind of Gorgonzola. It certainly attracts 
the rats but the stench is so overpower¬ 
ing that thefumes will kill you if you stay 
within range for too long. Then there's 
the rodents' friend — a monster that 
takes exception to your massacre of his 
furry chums and who comes looking for 
you. By pressing the relevant key, you 
may swap your rat-killing hammerfora 
monster-killing aerosol spray. 

Tactics in this game involve rushing 
round the network of sewers and 
splattingthe rats as they beginto nibble 
the cheese. Hitting a ratwhileitiseating 
will save the chunk of cheese for future 
use. As the avenging monster 

approaches, a quick key press gives you 
the aerosol spray, the fumes of which 
will do the trick. Don'tforgettoswapthe 
aerosol back to a hammer in time for the 
next rat batch. You'll lose a life if the 
monster touches you, if you are over¬ 
powered by the smell of the cheese (the 
'smellometer' at the top of the display 
warns you of this), or if the rats manage 
to eat all the lumps of cheese. Killing 15 
rats enables you to move to the next 
level. 

Presentation is very good, with a rat 
drawing on the loading screen and the 
option of selecting a quiet or noisy 
game. Instructions can be called up at 
any time and there is a Hall of Fame for 
the highest scores. Rat Splat is simple- 
to-play yet maddeningly addictive. SM 

Presentation 80% 
Use of graphics 70% 
Addictive quality 75% 
Value for money 75% 
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My Word 
Computer: Commodore 64 
Supplier: Papillon Software 
•rice: £9.95 
n this digital version of a classic word 
game the players score in turn by 
adding letters to a growing word in the 
lope of completing it or blocking the 

following player. You can of course 
bluff but you can also be challenged, 
which isexpensive since you loseallthe 
points accumulated for letters in that 
word. Point value of the letters varies 
between two points for vowels and up 
to 15 points for the letters J, X, Q and Z. 

Each player's 'think' time can be 
altered from a leisurely 99 seconds to a 
frantic five. Fifteen seconds is about 
right as it gives enough time to panic 
but not enough to go through all the 
possibilities that would produce a 
higher scoring word than you had 
originally planned. 

Although the rules are simple, the 
game itself gets extraordinarily compli¬ 
cated as you attempt to conjure up 
wordsthatyou can complete which will 
gain you all the high-scoring letters. 
Obviously the other players in the 2-4 
player option or the computer in the 
one player game have similar ideas. In 

one game, 1 planned the wonderfully 
high-scoring word (for me) 'photo¬ 
synthetic'. Imagine my anguish when it 
was rapidly transformed into 'photo¬ 
stat', leaving me speechless and 
wordless. 

A pocket dictionary is included in this 
attractive package to help resolve any 
arguments over challenges. 1 recom¬ 
mend that you establish house rules to 
cover which words are excluded, such 
as plurals, slang words, names and 
abbreviations. 

The only other criticism of an other¬ 
wise excellent game is that it lacks an 
ending: you have to establish your 
own, for exam pie, the first to 200 points. 

TH 

Presentation 90% 
Addictive quality 70% 
Use of graphics 60% 
Value for money 80% 
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SPECTRUM 

Wide Screen Edtor 
Word processing has not yet been successfully implemented on the 

Spectrum due to its restrictive 32-column display. Nicholas Ryman-Tubb 

has developed a program allowing 64 characters to be displayed from a 

Basic function call, which is a step in therightdirection. 

The Spectrum with its 32-column dis¬ 
play, is probably the last computer you 
would use for a word processor. To get 
round the problem, here's a solution 
which allows you to display 64 charac¬ 
ters per line from a simple function call 
in Basic. Text editor and character 
generator programs are also included. 

Definition 
Each Spectrum character normally 
occupies an 8x8 grid. This gives the 
total number of bits across the screen 
as 32x8=256. To get 64 characters 
across the screen, each character must 
occupy 256/64=4 bits, giving a defini¬ 
tion for each character of 4x8. This is 
rather low, but sufficient to define the 
alphabet and most punctuation sym¬ 
bols. 

As each character occupiesfour bits it 
only takes up half a byte: the example 
below is the character 'U'. A one bit gap 
has been left around the left hand side 
and bottom to make a clear display, so 
the real definition is only 3x7. The 
coding for this character is shown 
below: 

BIN 01010000 =80 
BIN 01010000 =80 
BIN 01010000 =80 
BIN 01010000 =80 
BIN 01010000 =80 
BIN 01010000 =80 
BIN 01110000 =112 
BIN 00000000 =0 

You will see that bits 0,1,2,3 and 7 are 
always zero and the eighth row is 
alwayszero. Fig 1 containscodesforthe 
full character set from space to Z (32-90) 
which can be entered using the prog¬ 
ram at Fig 2. The program in Fig 3 can be 
used to define and edit your own 
characters, and then saved onto tape. 
Once the program has been typed 
in, saved and run it will clearthe screen 
and display an 8x8 grid of full stops. A 
cursor will be flashing in the top left 
hand square, and can be moved to 
cover any dot (each dot represents one 
pixel) by using the arrow keys SHIFT+5 
LEFT, SHIFT+6 DOWN, SHIFT+7 UP, 
SHIFT+8 RIGHT. 

Once the cursor is over the square a 

block can be created or deleted by using 
the ENTER or DELETE keys. The cursor 
is moved off that square to the next one, 
and so on. To move onto the next 
character type 'n' and it will be display¬ 
ed. To save all the created/edited 
characters type 's'. 

As an example: when the program is 
run, answer the question 'ADDRESS?' 
with 'USR "a"'. The program will 
display the first user-definable graphic 
character which can then be edited: 
move onto the next by typing 'n'. 
Display the created characters by going 
into graphics mode (SHIFT+9) and 
typing 'abcde . . .' To create your own 
character set for use with a wide screen 
program answer the question 
'ADDRESS?'with 65000. 

69 112 64 64 112 64 64 112 
70 112 64 112 64 64 64 64 
71 112 64 64 64 80 80 112 
72 80 80 80 112 80 80 80 
73 112 32 32 32 32 32 112 
74 112 32 32 32 32 32 96 
75 80 80 96 96 80 80 80 
76 64 64 64 64 64 64 112 
77 80 112 112 80 80 80 80 
78 80 112 112 112 112 80 80 
79 32 80 80 80 80 80 32 
80 32 80 80 112 64 64 64 
81 32 80 80 80 112 80 32 
82 96 80 112 96 80 80 80 
83 112 64 64 112 16 16 112 
84 112 32 32 32 32 32 32 
85 80 80 80 80 80 80 112 
86 80 80 80 80 80 112 32 
87 80 80 80 80 112 112 80 
88 80 80 32 32 32 80 80 
89 80 80 48 16 16 16 16 
90 0 112 16 16 32 32 48 

Fig 1 Character codes 

10 REM ********************** 

20 REM‘Character Data Set-Up* 
30 REM ‘ProgramforTXED 
40 REM*(C)TubbResearch,1984* 

60 LET add=65000 
70 LET code=32 
80 CLS 
90 PRINTAT0.0; 

"Dateforcharacter:";code 
91 PRINTATI,0;''Character:" 
92 PRINT AT 15,0;"Row:" 
95 FORN0TO7: POKE 

(USR"u"+i),0: NEXTI 
100 FORi=0TO6 
101 PRINTAT15,6;i 
110 INPUT"Data?";j 
120 POKE(add+i),j 
130 POKE (USR "u" + i),J 
131 PRINTATI,11;"" 
140 NEXTi 
150 POKE(add+7),0 
160 LETadd=add+8 
170 LETcode=code+1 
180 GOTO80 

Fig 2 Character data set-up program 

Passingvalues 
Passing valuesto a machine code 
routine is not catered for in ZX Basic, 
butifafunctionisdefinedascallingthat 
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2 REM*********************** 
3 REM ‘USER-DEFINEDGRAPHICS* 
4 REM* GENERATOR 
5 REM *Forusewiththe WIDE* 
6 REM ‘SCREEN program or any* 
7 REM*other. 
8 REM *(C)Tubb Research, 1984* 
9 rem*********************** 
10 CLS 
11 LET co=0 
20 PRI NT AT 0,5; "CHARACTER GENERATOR" 
30 INPUT"Address?";a 
32 IFa=0THEN LET a=15616 
33 LETtop=a 

35 REM*Displaythegrid* 
36 rem******************** 
40 FORy=1 T08 
50 FORx=1 T08 
60 PRINT ATy+5,x+10;"." 
70 NEXTx:NEXTy 
80 LETco=co+1 
90 REM****************** 
100 REM‘Display the bits* 
102 rem****************** 
115 FORy=1T08 
116 LET p=PEEKa 
117 PRINTATy+5,3;p;"" 
118 LET a=a + 1 
120 F0Rx=8T01STEP-1 
130 LET p=p/2 
140 IFp<> INT pTHEN PRINT AT y+5,x+10;"*" 
150 LET p=INT p 
160 NEXTx 
170 NEXTy 
190 REM *********** 
200 REM‘Get input* 
205 REM*********** 
210 LETx=1:LETy=1 
220 PRINTINVERSE1; OVER 1; FLASH 1;ATy+5,x+10; 
230 PAUSE4e4:LETs=CODE (INKEYS) 
231 PRINTAT 10,20;" 
232 PRINTOVER1; INVERSE0;ATy+5,x + 10;" " 
235 REM*********************** 
236 REM‘ENTER =Enterblock 
237 REM *DELETE=Delete block 
238 REM*s =Saveontotape* 
239 REM*n = Next character* 

242 IFs=13THEN GOT01000 
250 IFs= 12 THEN GO TO 2000 
252 IFs=110THENGOTO40 
254 IFs=115THEN GOTO 3000 
260 IFs=8THEN LET x=x-1 

Fig 3 User-defined graphics generator 

270 IFs=10THENLET y=y+1 
280 IFs=11 THENLETy=y-1 
290 IFs=9THEN LET x=x+1 
295 REM****************** 
300 REM‘Checkthe bounds* 
302 REM****************** 
310 IFx<1 THEN LETx=8 
320 IFx>8THENLETx=1 
330 IFy<1 THEN LETy=8 
340 IFy>8THENLETY=1 
350 GOTO 220 
990 REM*************** 
999 REM “ENTER BLOCK** 
1000 REM *************** 
1001 LETk=0 
1005 LETt=a 
1010 LETa=a-8+y-1 
1020 REMa=rowaddress 
1030 LETk=2'(8-x) 
1032 LETk=k+PEEKa 
1033 IFK>255THENPRINTAT10,20;"ERROR":GOTO 1082 
1034 PRINTAT10,20;"ENTER" 
1035 POKEa.k 
1080 PRINTATy+5,x+10;"*" 
1081 PRINTATy+5,3;K;"" 
1082 LETa=t 
1083 LETk=0 
1090 GO TO 220 
1094 REM**************** 
1095 REM “REMOVE BLOCK** 
2000 REM ““***““**“* 
2010 LETt=a 
2020 LETa=a-8+y-1 
2030 LETk=2‘(8-x) 
2040 LETk=(PEEKa)-k 
2041 IFkoABSkthen PRINTAT 10,20;"ERROR": 

GOT01082 
2045 PRINT AT 10,20;"DELETE" 
2050 POKE a,k 

" 2060 LET a=t 
2070 PRINTOVER 0;ATy+5,x+10;"." 
2071 PRINT ATy+5,3;k;"" 
2080 GO TO 220 
2090 REM“*******“***“* 
2095 REM “SAVE THE CODE** 
3000 REM“*“*********“* 
3010 CLS 
3020 PRINT "FROM ;";top 
3030 PRINT"TO:";top+(8*co)+8 
3040 PRINT"FOR:";co*8+8 
3050 INPUT"Filename?";n$ 
3060 SAVE n$CODEtop,(co*8)+8 
3070 PRINT"END": STOP 

Note. The '*'inlines 140,220& 1080isusedtorepresentthegraphiccharacter 
obtained by entering thegraphicmode (SHIFT +9)andpushing SHIFT +8;a 
black square should appear. 

65000 LD IX,(23563) ; IX pointstothe argument list 
LD A,(IX+4) ; A=Firstargument (8-bit) 
LD B,(IX+12) ; B=Second argument (8-bit) 
LD C,(IX+20) ; C=Third argument (8-bit) 

Forasmanyargumentsasyoulike 
(Argumentscould be stacked) 

Fig 4 Passing values sample routine 

routine its arguments can be accessed 
by the sample routine in Fig 4. If the 
function 's' if defined as DEF 
FNs(x,y,z)=USR 65000 and cal led by 
RANDOMIZE FNs(5,3,99),themachine 
code routine in Fig 4 will have the 
arguments passed to it as 
A=5, B=3, C=99. Values can be passed 
to machine code routines in this way. 
The program in Fig 5 requires three 
input parameters: the x,y coordinates 
of the character to be printed and the 
character code c. The function is 
defined as DEF FN(x,y,c) = USR 59000 
Range: X=0-63 Y=0-24 C=Character 
code (32-90) 

Implementation 
As the Spectrum's screen memory is 

laid out in a relatively unusual way, a 
method of calculating the screen 
address is needed. 

The routine at 3739 in the Sinclair 
ROM calculates the screen address of 
the start of the line. It assumes register 
B=the line number (screen). If B is 
loaded with the Y coordinate and this 
routine is called it will return with HL 
pointing to the address of the start of 

that line. When the X coordinate is 
called we have the screen address to 
print to. 

The character code is given in regis¬ 
ter HL. This is multiplied by eight 
(number of bits per character) and 
added onto the table start address (held 
in register BC). 

As soon as the screen position and 
start address of the character bit pattern 
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Get your business off the ground, 
start on our first floor 
It's no secret that choosing the right computer for your 

business can be quite an ordeal. 
At Micro Systems we have an entire first floor showroom 

totally dedicated to all types of business systems, from Sirius to 
Sanyo, Apricot to Televideo. 

Our computers are always up and running. We have 
professional business systems sales people ready to show you 
what is what and how a computer can improve your business 
efficiency. 

Take advantage of our experience in software developi- 
ment, systems support, staff training and on-the-spot 
servicing. 

We're in the middle of London. Just walk in and come up to 
the first floor for a demonstration or telephone for an 
appointment. 

One visit will convince you, our service is well above street 
level. Like your business could be. 

MICRO SYSTEMS AT LION HOUSE 
227 Tottenham Court Road 

London W1P0HX 
Telephone: 01 -580 7383 or 01 -637 1601 

We accept Access, American Express, Barclaycard and Diners Club credit cards. 
Open weekdays 9.00am-6.00pm. Saturdays-appointments only. 
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SPECTRUM 
are known, it is not too difficult to print 
the character. Check to see which side 
of the character it is printing: if the right 
hand side of the character is being 
printed (that is, x is odd), then- the 
character bit pattern must be rotated so 
that it is in bits 0,1,2 and 3 rather than 

bit pattern is printed over what is 
already at that position (PRINT OVER 1). 
The program then loops round eight 

1 REM**a=screen address** 
5 LET a= 18432 
10 REM**b=Address of the 

character set** 
20 LET B=(PEEK 23606 

+ 256*PEEK 23607)+256 
30 REM**Loop for all 90 

characters** 
40 FORg=bto b-t-(8*90) STEP 8 
45 REM**Loopfor8 rows** 
46 FOR 1=0 TO 7 
50 REM**Write in each row** 
60 POKE (a + (256*i)),(PEEK(g+)) 
70 PAUSE 4 
80 NEXT 1 
90 LETa=a+1 
100 NEXT g 

Fig 6 Row by row characters 

times, printing each row of the charac¬ 
ter. Finally, it updates the screen 
attributes. Fig 5 shows the Z80 mnemo¬ 
nics. 

The program given in Fig 6, written in 
Basic, shows how the characters are 
printed row by row (this is a Basic 
version of the Sinclair ROM routine at 
OB65H). 

A simple text editor program written 
in Basic demonstrates the wide screen 
routine. The program allows upper 
case only to be displayed anywhere on 
the screen. The 'arrow' keys can be 
used to move the cursor and return to 

1 REM 
2 REM 
3 REM 
4 REM 
5 REM 
6 REM 
7 REM 
8 REM— Get the characters 
9 CLEAR50000:GOSUB370 

10 PRINT "LOADING CHARACTERS'' 
11 PRINTFLASH1; INVERSE 1: 

"PLEASE LEAVE TAPE RUNNING' 
12 LOAD "CHAR64“CODE 65000 
20 CLS 
30 DEF FN a(x,y,c) = USR 59000 

32 REM * PRINTTHETITLE * 

40 LETa$= "64 SCREEN TEST 
PROGRAM I" 

50 LETy=24 
60 LET xl = 16 
70 GOSUB310 
80 LET y=23: LET x 1 = 16: LET 

90 GOSUB310 
100 LETa$* "ENTER TEXT HERE:" 
100 LETy=22: LETxl =0 
120 GOSUB310 
121 REM.. 
122 REM *SETUPTHE CURSOR** 
123 REM. 
130 LETxl = :LETy = 21 
140 RANDOMIZEFNalxl.y,42) 
141 REM. 
142 REM’GETAKEY** 
143 REM.*. 
150 LETb$= INKEYS: IF b$= 

""THEN GOT0150 
160 BEEP .06,20: RANDOMIZE 

FNalxl.y ,42) 
170 LET b=CODE b$ 
171 REM. 
172 REM * CHECK FOR CURSOR * 
173 REM ‘MOVEMENTKEYS * 
174 REM.. 
180 IFb=8THENLET x=x1 -1 
190 IFb=10THENLETy«y-1 

Fig 7 TXED listing 

the start of the next line. No delete 
function is included but this can be 
done by moving the cursor over the 
character yop wish to remove and 
retyping that same character (the 
machine code routine uses XOR). Once 
the program is run it expects the special 
characters to be next on the tape, saved 
by the definition program. These are 
loaded and the text editor displays a 
welcome message. The screen can be 
printed by breaking out of the program 
and typing COPY. The screen is then 
dumped to the ZX printer. K0 

200 IFb=11THENLETy«y+1 
210 IFb=9THENLET xl =x1 +1 
220 IFb=13THENLETy=y-1 

: LETxl =0 

221 REM.*. 
222 REM*CHECKIFOUTOF* 
223 REM‘SCREEN* 
224 REM*“*******. 
240 IFy >24THEN LET y = 1 
250 IF y< 1 THEN LETy=24 
260 IFb<32THENGOTO140 
270 IFb>90THEN STOP 
280 RANDOMIZE FN a(x1,y,(CODE b$)) 
290 LET x1=x1 +1 
300 GOT0140 
301 REM.***• 
302 REM‘PRINTING MESSAGE* 
303 REM*Routine* 
304 REM.... 
310 FORi = 1TOLENa$ 
320 LETc=CODE(a$(iTOi)) 
330 LETx=x1+i 
340 RANDOMIZE FNalx.y.c) 
350 NEXT! 
360 RETURN 
361 REM *••«»*»••. 
362 REM** LOADING M/C ** 
364 REM*****.*. 
370 FORi=0TO112 
380 READh: POKE (59000+i),h 
391 REM.*. 
392 REM »THE MACHINE CODE* 
393 REM. 
400 DATA 221,42,11,92,221.70,12,205 
410 DATA 155,14,221.126,4,203,63,48 
420 DATA 9,245,62,255,50,227,230,241 
430 DATA24,6,245,175,50,227,230,241 
440 DATA22,0,95,25,221,126,20,254 
450 DATA 120,200,197,1,202,253,235,214 
460 DATA 32,38,0,111,41,41,41,9 
470 DATA 193,235,197,229,62,8,167,235 
480 DATA8,58,227,230,183.40,6,126 
490 DATA31,31,31,31,119,26,174,18 
500 DATA 58,227,230,183,40,6,126,23 
510 DATA 23,23,119.8,35,6 
520 DATA32.222,235,37.205,219,11 
525 DATA 225,193,13,201,0,255,0,0,0,0 
530 RETURN 

* SPECTRUM WIDE SCREEN 
* TEXTEDITORTEST 
* PROGRAM 
* (C)TubbResaarch • 
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SUBSET 
This is yourchance to help build a library of general-purpose 
routines, documented to the standards developed by Alan 

Tootill and David Barrow in this series. The documentation 

enables you to use the routines, even if you don't understand 
the code. You can contribute a Datasheet, improve or develop 

one already printed ortranslatethe implementation ofa good 

idea from one processorto another. PCW will pay forthose 
contributionsthat achieve Datasheet status. Contributions (for 

any ofthe popular processors) should be sentto SubSet, PCW ,62 

Oxford Street, London W1A2HG. 

2040-BIT 
CONVERSION 
LNGIBDispartofa'family' of 
large number routines with a 
consistent interfacing 
protocol written by Andrew 
Stephenson ofHigh 
Wycombe.The'LNGxxx' 
family includes'clear', 
'copy','add','subtract', 
'multiply', 'ASCII decimal to 
binary'and'binary to ASCII 
decimal'—LNGIBD. 

TheactionofLNGIBDis 
interesting. Instead of 
left-shifting the binary value 
togetthenextbit—as most 
conversion routinesdo—it 
sets up a bit mask. The mask 
is rotated right every 
iteration to coverthe next bit 
forprocessing. When it 
wraps around to cover bit 7, 
the next byte down is 

BCD—onedecimal digit 
per byte—stored 
'lo-digit-lo-address'.Thisis 
the normal order of storing 
binary values in the 8080/Z80 
processorfamily. Inthe 
second stage, the order of the 
digits is reversed and, at the 
sametime,theASCII 
hi-nibble for decimal digits is 
added.The end result is a 
normally ordered ASCII 
string. 

LNGIBDiswrittento 
converttoASCIIdecimal but 
willconverttoanybase2to 
10 by changing the variable 
'BASE'.ltcanbealteredto 
converttoanybase2to 36 
(using lettersuptoZforthese 
newdigits) by substituting 
CALL BASASC for each of the 
occurrencesofOR30H at 
eight andfivelinesfrom the 
end. BASASC isan 8-byte 
subroutinetackedontothe 
end. 

BASASC: ADD A,30H ;add ASCII decimal high C630 
CP 3AH ;nibbleandtestif0to9, FE3A 
RET C ;exitingifok,else D8 
ADD A,7 ;stepupto ASCII letters C607 
RET ;andexit C9 

indexed. The entire binary 
value is processed bit by bit, 
without being disturbed—a 
farquickermethodthana 
255-byte shift. 

Theconversionisdonein 
two stages. Thefi rst stage 
producesan intermediate 
resultwhich is unpacked 

Andrew's interfacing 
protocol does not include 
returning the addresses in 
the registers usedfor input. 
HLand DE both pointto the 
middle of the ASCII string on 
exit so you will need to 
save the addresses used 
beforecalling LNGIBD. 
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6809 RANDOM 
NUMBERS 
A perennially recurring 
subjectisthatof 
pseudo-random numbers. 

Theconclusion drawn in 
SubSetwasthata 16-bit 
generator based on the 
algorithm,orseries 
Rj+i = (1509Ri + 41)mod216 
and a 32-bit generator based 
on Ri+i = (69069i + 41) mod 

232would produce 
sequencesthatoughtto 
satisfy all buttheabsolute 
perfectionist. 

Z80 implementations of 
thesegenerators, by Kevin 
Smith and John Kerr, were 
published in SubSet, 
February 1983. RAND16and 
RAND32 are versions written 
forthe6809 by DrPaul Beale 
ofthe Department of 
Theoretical Physics, Oxford 
University. 

multiply It by 229 

(multiply RAND high order 
sbyte by 229, add product 
lto high byte 
•of accumulator. 
:'R-temp' now complete. 
;get RAND lo* order byte, 
(multiply It by 5, add it 
;not to 'R-temp' lo-byte but 

•B-te i-byte for 
!'* 256' by aingle byte ahift. 
(replace old RAND by new 
:RAND, correcting uaer atack. 
(reatare regiatera from 
(ayatem atack and raturn. 

DATASHEET 
■ RAID32 - 32-bit paeudo-random number generator. 
' CUSS i 1., 
' mi CRITICAL: lo. 
' DESCRIPTION: Oeneratee a 32-bit number from the aerlea 

R - (69069 * R ♦ 41) mod 2»"32 
’ ACTION: 69069 - 65536 ♦ 13 * 256 + 205 

R-temp :• (41 + 205 • R ♦ 13 * 256 • R) mod 2»< 
R :- (R-temp + 65536 * R) mod 2»«32 

’ SUBr DEPENDENCE: None. 
’ INTERFACES: Stack RAN. 

' STACK USE: Hardware atack (3): 7. Uaer atack (U 
' LENGTH: 59. 
' TIME STATES: 322. 
' PROCESSOR: 6809. 

IND32: PSHS A.B.X.I.CC (acre regiatera and flaga. 
CLR -3,U (clear part of accumulator 
CLR -4,U (0-5 to U-1 and initially 
LBAI -2,U (index it by I at low 2-byt 
LDA 5,1 (get RAND loweat byte, 
LDB #fCD (multiply it by 205 

ADDD #129 
STD ,1 
LDY #3 

(multiply next lower 
(13 and add to accumu 
(at one byte higher u] 

C3 00 29 

10 8B0003 
30 IP 
A6 05 
C6 CD 
3D 
E3 84 
ED 84 
A6 06 

e byte ahift. E3 8 
STD ,1 
LRAY -1,T 
BNE LOOP 
LDD 2,U 
ADDD -4,U 

STD ,0 

i'R-teap' ia complete. 
('• 65536' done by double 
(byte ahift, add to 'R-temp 

(replace old RAND 
(by new RAND from 
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In keeping with a 
long tradition of producing 
fine quality dot matrix printers, 
Epson have now launched their 
new flagship. The LQ-1500 is a new 
breed of printer, that will give you 
the best of both worlds. A dot matrix 
printer, although capable of 200 
CPS in draft mode, can be set to 
produce letter quality at 66 CPS by 
simply flicking a switch. 

Like all Epson products, versa¬ 
tility has been a primary considera¬ 
tion of the LQ-1500, incorporating 
friction feed as standard with 
optional tractor and hopper feed 
and a carriage width of a full 15". 

You now have at yourfingertips 

all the advantages of a 
daisywheel machine, in terms of 
quality, together with the added 
benefits of condensed or enlarged 
characters and proportional 
spacing, plus very high speed when 
set to operate in draft form. 

Having superb graphics capa¬ 
bilities and optional 8-bit parallel 
(Centronics) RS 232 and IEEE 
interfaces, the LQ-1500 has taken 

its rightful place at 
the head of the Epson 

fleet of fine dot matrix 
printers. 

Epson have been leading the 
field in the design and production of 
printers for many years. Printers 
that are now successfully operating 
in all kinds of business environ¬ 
ments, like the ever popular RX-80 
and FX-80. With speeds of 100 CPS 
and 160 CPS respectively, dot 
addressable graphics and optional 
tractor feed available on the 
FX model, these two machines 
are extremely reliable and widely 
used. 

The RX-80F/T has the same 



dvanced features as the RX-80 
ut having both friction and tractor 
;ed as standard, it’s a totally versa- 
le machine at a thoroughly realistic 
rice. 

With an ever watchful eye on the 
hanging face of the printer market, 
pson have identified a growing 
eed for a high speed printer with 
le ability to accept wider paper, 
hus was born the FX-100, again 
lduding all the advantages of its 
redecessors. 

Epson are always looking for 
rays to improve products, a policy 
fhich has kept us one step ahead 
uring a lifetime of being the first 
ame in printers. 

Fill in the coupon now to find out 
which member of the Epson 
printer family meets your 
requirements. 

EPSON 
Extraordinary product. 
Exceptional quality. 

Epson (UK) Limited, Freepost, 
Wembley, Middlesex HA9 6BR. 
Sales Enquiries: Freefone EPSON. 
General Enquiries: 01-902 8892. 
Telex: 8814169. 

rm would like a demonstration of the LQ-1500 printer. 

□ Please send me details of my local stockist. 

□ Please send me details of the range of Epson printers. 



MONITORS 

Monitoring Progress 
The versatility and scope gained by using a multi-purpose display unitin the 

home will be appreciated by micro and TV users alike. Here John Gardner looks 

atthe benefits ofsuch a display and examines in particularthe Sony Profeel, a 
highly adaptable modulartelevision system. 

It seems like an obvious enough re¬ 
quirement: a colour monitor that also 
receives broadcast television signals. 
With the ever-increasing growth of 
micros in homes across the land, the 
viability of a multi-display unit seems 
well-starred. But why is it that the word 
'monitor' causes such confusion and 
meets with such inveterate resistance 
in TV shops? The response is always the 
same: 'Sorry, no demand for specials 
like that,' or 'Try a computer store.' In 
my case the local computer stores had 
nothing to offer, but a friend suggested 
that Rediffusion might be of help. 

Rediffusion's Television Receiver 
Monitors (TVRM) have a standard 
aerial socket, another for direct signals 
from video recorders and micros such 
as the BBC. They don't have RGB 
inputs. 

What is a monitor? 
A video monitor is a television with 
certain parts removed. It gives a better 
quality picture than a television but, 
size for size, is more expensive. This 
apparent paradox can be explained by 
comparing a standard television with a 
monitor. 

A television has a tuner module for 
detecting the broadcast signal and an 
intermediate amplifier for separating 
sound and vision information. These 
stages are followed by separate audio 
and video amplifiers, and finally by the 
output stages: a loudspeaker and a 
picture tube. If the television is to be 
used with a video recorder or a micro, a 
modulator inside the recorder or micro 
generates a signal with the same 
characteristics as a broadcast signal. A 
spare tuning position on the television 
is set to receive this signal; the televi¬ 
sion tuner demodulates the signal and 
displays the required picture. 

A television picture is an optical 
illusion that relies on the persistence of 
vision. The picture is produced by a 
single scanning dot that varies in 
brightness and traverses the screen 
repeatedly from left to right, moving 
down the screen slightly every time a 
new line is started. A screenful of lines is 
known as a frame. A broadcast signal 
has 312.5 lines and 50 frames are 
transmitted every second. To reduce 

screen flicker, and to enhance the 
picture illusion, alternate frames of odd 
and even lines are sent. The lines are 
interlaced to give a high definition 
625-line picture. 

Vertical definition is determined by 
the number of lines in the picture. 
Horizontal definition is determined by 
the number of individual dot positions 
that can be fitted into a line. For the 
purpose of television reproduction a 
video amplifier with a bandwidth of 
about 5.5MHz is required, in order to 
give good horizontal definition. 

No matter how well a modulator is 
fitted to the micro, no video information 
requiring a bandwidth greater than 
5.5MHz will be resolved by a television. 
In practice, many modulators fall short 
of the upper limit. A 5.5MHz bandwidth 
will give a reasonably clear 40-column 
display: to achieve an equally good 
80-column display requires a band¬ 
width of at least 10MHz. 

Thisiswherethemonitorcomesin. It 
is specifically designed as a video 
display unit (VDU) and it does not have 
a tuner or a demodulator. Instead of an 
aerial signal it is fed with composite 
video, consisting of picture information 
and synchronising pulses. Inside the 
monitor there is a high quality video 
amplifier and a synchroniser to keep 
the line and frame scans in step with the 
signals sent by the micro. 

Picture geometry will be much better 
on a monitor than on a television. 
Horizontal and vertical lines will be 
straight and true. There will be no loss 
of symmetry, with the left hand side of 
the picture more compressed than the 
right, and so on. These are the things 
you pay for. 

A colour monitor has inherently 
lower definition than a monochrome 
monitor of apparently similar band¬ 
width, because for every single dot of 
the monochrome picture, three are 
required to produce colour. A colour 
picture tube (whetherfora monitorora 
television) generates three electron 
beams and these scan clusters of red, 
green and blue phosphor on the tube 
face. When scanned by the electron 
beam the phosphors emit red, blue and 
green light. The intensity of the light 
emitted is directly proportional to the R 

(red), G (green) and B (blue) content in 
the incoming video signal. 

Some monitors have what is known 
as an RGB input. This gives the best 
attainable colour quality as virtually all 
the video amplifierstages are bypassed 
and the three individual RGB colour 
signals are fed direct to the respective 
electron guns. 

To summarise, there are three possi¬ 
ble types of video signal generated by a 
micro: 
1 Modulated (similar to the signal 
coming from an aerial lead); 
2 Composite Video (picture signal plus 
synchronising pulses); and 
3 RGB (totally separate R, G and B 
colour signals). 

A television can only accept the first 
of these signals and a monitor can only 
accept the second and third. A compo¬ 
site signal can be either monochrome 
or colour; on the BBC Micro, the 
composite video output gives 
monochrome only. 

Problem & solution 
Let's imagine our requirement is a high 
quality television that: 
1 can be used as a computer monitor 
providing a clear and stable display; 
2 can do justice to the sixteen colour 
mode of the BBC Micro; 
3 will looktothefutureaswellasstand 
the test of time; 
4 will provide good sound, vision, 
geometry and high definition; 
5 will provide aerial, composite video 
and RGB inputs; and 
6 is designed as a family television 
with a screen size of at least 20in. 

The Rediffusion TVRM comes close 
and is good value for money, but it 
doesn't meet all the criteria, the most 
important of which is the ability to 
accept RGB signals. The Sunbury firm 
of Portatel is highly recommmended, 
specialising in modifying the Swedish 
Luxor range. Portatel offers a variety of 
screen sizes from Min upwards, and 
the sets have composite video and RGB 
socket in addition to the aerial input. 
The only other firms known to me who 
supply conversions are Electronequip 
in Fareham and Newark Video Centre in 
Balderton; Electronequip sells the 
Nordmende, and Newark Video the 
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Grundig. These are conventional sets 
supplied ready wired with a cable 
(peri-TV) socket which accepts RGB 
signals. The Nordmende is unsuitable 
because only a Min screen is available, 
which is fine if the set is primarily to be 
used in conjunction with the micro but 
not appropriate for family viewing. 
Newark offers a variety of screen sizes 
and the Grundig is very similar to the 
Nordmende, which leaves the Sony 
Profeel. 

Sony Pro feel 
The Profeel is a modular television 
system in much the same way that a 
hi-fi system comprises a number of 
audio modules. The essential units are 
a monitor, tuner/control unit and loud¬ 
speakers, and it's possible to add other 
attachments such as a Teletext adaptor 
ora video camera. 

In common with other Sony colour 
televisions, the Profeel monitor has a 
Trinitron tube. This differs from virtual¬ 
ly all other makes in that a single 
electron gun is used to generate all 
three beams (red, green and blue). The 
Trinitron tube is longer than most and 
therefore requires a deep cabinet, but it 
has the twin advantages of excellent 
convergence and accurate geometry. 

The only visible control is an on/off 
button but all the usual features (bright¬ 
ness, contrast, and so on) are present, 
concealed behind a front panel. There is 
an input at the backforthetunersignal, 
which is to either PAL (UK) or NTSC 
(US) standards. There are additional 
inputs for composite video, RGB, cable 
TV, Teletext and audio. 

During my evaluation I connected the 
monitor to the BBC Micro in three 
different ways, using the following 
outputs from the micro: TV OUT 
(modulator), VIDEO OUT (composite 
video/monochrome) and RGB. To use 
TV OUT, the micro is connected to the 
tuner's aerial input and the output from 
the tuner goes to the monitor. VIDEO 
OUT and RGB connect direct to the 
monitor. 

The results from the aerial input 
greatly exceeded my expectations. 
Colour and monochrome display were 
very good, giving a stable picture with 
just a small amount of background 
noise. Faint interference patterns 
occurred when several colours were 
overlaid. Definition was good but less 
crisp than a monochrome display 
(although it would not be suitable for 
large amounts of 80-column word 
processing work). 

When the composite video input was 
used the display was rock steady, crisp 
and clear, with negligible background 
noise and complete freedom from 
interference patterns. In 80-column 
mode the display was better defined 
but again not up to word processing 
standards. Unless you're prepared to 
pay a great deal of money for a 
purpose-built high resolution monitor, 
it's probably best to stick to 
monochrome for word processing. 

In use the RGB input enables very 
good resolution and brilliant colours: it 
gave by farthe best reproduction I have 
ever seen of BBC graphics. A 34-way 
connector is required to feed the RGB 
signal to the Profeel, similar to the one 
on the end of the disk drive cable which 
plugs into the header socket on the 
micro. There is no information on the 
pin connections in the handbookforthe 
Profeel, but Fig 1 shows ideal connec¬ 
tions which have been confirmed with 
Sony: the signal levels match perfectly. 

A small but highly commendable 
feature of the Profeel system is the 
quality of all plugs, sockets and leads 
used, something that many manufac¬ 
turers of domestic equipment over¬ 
look. A case in point is the BBC Micro. It 
comes with a flimsy video lead that has 
a badly soldered phono plug on one 
end, and a plastic bodied co-axial plug 
on the other. 

All video leads on the Profeel are 
connected via BNC or other profession¬ 
al standard sockets and the overall 
standard of engineering is exemplary. 

Conclusions 
In terms of absolute performance there 
is not a great deal to choose between 
the modified Luxor and the Sony 
system. Where the Sony comes out on 
top is in terms of versatility. The tuner 
module is also a control unit and the 
various inputs (television, video recor¬ 
der, micro and camera) can be selected 
without any replugging.. 

The Sony system is highly adaptable 
and need never be outdated. If technol¬ 
ogy moves on in one area you simply 
replace the outdated module and leave 
the rest of the system unchanged. As 
the TV set is gradually becoming an 
integral part of home entertainment 
incorporating audio, video and micro 
equipment, the modular approach is 
the only logical development. 

At first sight, the Profeel looks expen¬ 
sive — over £800 for monitor, tuner and 
speakers. However, it has a working life 
of well over 10 years so buying one is 
cheaper than renting a standard TV set 
long-term. 

FOOTNOTE 
Composite video inputfor Pye portable 
TVs (models 190, 191, 196) and any 
Philips model with a TX chassis. 

The modification required to provide 
a composite video input is relatively 
simple. All you need is the nerve to 
unsolder one transistor! The steps are 
given below. (PCW is happy to provide 

John Gardner’s guide to the operation 
but you undertake it at your own risk.) 
1 Locate transistor TS350. 2 Unsolder 
the three legs (base, emitter, collector) 
and carefully remove the transistor. (A 
soldersuckerwill be useful.) 3 Bend the 
base leg out at 90 degrees and resolder 
the other two legs. 4 Fit a double pole 
changeover switch to the back of the 
cabinet. 5 Solder screened lead 1 to the 
base leg of the transistor. 6 Insulate the 
joint with a rubber sleeve. 7 Solder the 
other end of lead 1 to the centre 
contacts of the changeover switch. 8 
Solder screened lead 2 to the hole left 
vacant by the transistor. 9 Don't con¬ 
nect the screen at the circuit end. Make 
su re it is insulated. lOConnect the other 
end of lead 2 to one side of the 
changeover switch. 11 Fit a BNC socket 
to the back of the cabinet, close to the 
changeover switch. Earth the socket to 
chassis. 12 Solder screened lead 3 to 
the BNC socket; connect both signal 
lead and earth. 13 Solder the other end 
of lead 3 to the other side of the 
changeover switch. 14 Link together 
the contacts on the 'earthy' side of the 
switch. 
Full details: Philips Service, 604 Purley 

Figs2& 2a Composite video input 
connections 

SIGNAL BBCRGB PROFEELSOCKET 
PINS PINS 

(viewed from solder • 
sideofplug) 

R 1 25 
G 2 26 
B 3 27 

Sync 4 30 
Ov 5 8 

lOk.ohm 
resistor 
between 
pins 
19 and 33 

Fig 1 Sony Profeel pin connections 
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Continuing ourserieson thesoftware bundled in with Acorn'sZ80 
processorforthe BBC Micro, Tony Harrington examines a flexible and 
easy to use bookkeeping package from Compact Accounting Services. 

Accountant, a bookkeeping package Accountant consists of three disket- 
produced by Compact Accounting Ser- tes: the Compact 'Start-of-Day' prog- 
vices, is part of the bundle of free ram disk (also needed for Nucleus); the 
software supplied with Acorn's Z80 Accountant program disk; and a de- 
second processorforthe BBC Model B. monstration data disk. This last con- 
Unlike its stable mate. Nucleus (re- tains the accounts of Joe Public and is 
viewed last month). Accountant is not designed to show potential users what 
directed at the home computer enthu- a properly structured and coded 
siast but is a fully-fledged business nominal ledger should look like. This is 
system aimed at the kind of small a very positive step since potential 
business that does a high proportion of users without bookkeeping experience 
its trading on a cash basis. Accountant will need all the help available, 
is the business package and the most An EPROM chip, provided free with 
ambitious in the software put together the purchase of the second processor, 
by Acorn and aims to justify Acorn's controls communications between the 
claim that the Z80 processor enables two processors. It slots into a socket 
the BBC Micro to be used as a complete under the keyboard and — as with all 
business system as well as a home EPROMs —, provided you don't get 
computer. So how does it shape up? clumsy and bend the pins, is not 

The first thing to be said is that it's a difficult to fit. 
very specific kind of business applica- Accountant is a menu-driven system, 
tions package. It will not suit the type of with a hierarchy of sub-menus, and 
operation which has a large number of closely resembles Compact's standard 
sales customers trading on account, business packages — including Nuc- 
Nor will it suit businesses which have leus — in its approach. Movement 
complex credit terms with a large backwards and forwards through the 
number of suppliers. Such companies various levels of menu is simple, so all 
need to keep a detailed sales ledger the functions of the package can be 
customer master file and a detailed easily accessed. Hitting RETURN, for 
purchase ledger supplier file. Accoun- example, instead of selecting a num- 
tant doesn't have this kind of facility. bered option from any menu automati- 

What it does have is a full nominal cally takes you back to the next highest 
ledger integrated with a sales day book menu level, 
and a purchase day book. It is an ideal . 
system for a cash trading environment. tJS6 
Acorn deliberately opted for a cash Booting up the program follows the 
trader type system which it commits to standard Compact formula. The 'Start- 
the lower end of the user market. of-day' disk has to be loaded. This 

Since there are a great many more prompts for the date and then for the 
small businesses running on a cash program disk. This in turn takes you 
basis than there are companies who through the company selection menu 
need full sales and purchase ledger and on to the main Accountant menu 
facilities, this is probably a smart with itsthree main options (thefourth is 
marketing move. Someone else will simply an exit from the system) 
doubtless produce a sales ledger and a SYSTEM MENU 
purchase ledger package soon enough 1 Nominal ledger 
for anyone who wants to run these on 2 Sales daybook 
the transformed Beeb. (Compact 3 Purchase daybook 
Accounting Services has an integrated 4 Change disks —other menus 
suite of business packages on offer.) Firstly, the user will have to set up the 

..a' icuytsr. oy proviaing a aummy 
nominal ledger data disk with 80 
pre-defined nominal ledger accounts 
(see Fig 1) Acorn has greatly simplified 
this task. All that's necessary is to select 
the account headings needed from the 
80 and delete those not required. New 
headings, or a change in the narrative 
descriptions on the supplied headings, 
can be easily made. 

A/c NO DESCRIPTION 
100 Sales 1 
110 Sales 2 
120 Sales 3 
130 Sales and work done 
150 Opening stock 
160 Opening work in progress 
180 Closing stock 
190 Closing work in progress 
200 Depreciation — Plant 
210 Direct wages 
220 Direct electricity 
230 Indirect material costs 
240 Indirect wages 
250 Factory expenses 
260 Subcontractors 
300 Purchases 1 
310 Purchases 2 
320 Purchases 3 
400 Directors emoluments 
405 Directors pension contribution 
410 Salaries and national insurance 
415 Wages and national insurance 
420 Postage 
425 Printing and stationery 
430 Telephone 
435 Professional fees 
440 Administration fees 
445 Legal fees 
450 Agents fees 
455 Accountancy charges 
460 Auditor's remuneration 
465 Donations 
470 Annual return charge 
475 General expenses 
480 Journals 
485 Newspapers 
490 Petty cash expenses 
495 Papers and periodicals 
500 Stamp duty 
505 Subscriptions 
520 Sundry expenses 
515 Rent 
520 Rent and rates 
525 Water rates 
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Many suppliers of business packages 
now provide an illustrative chart of 
nominal accounts in their manuals. 
Acorn has gone one better and supplies 
a full nominal ledger on disk that the 
user can tailor as necessary. 

Selecting option 1 (nominal ledger), 
brings up the main nominal ledger 
menu: 
Nominal ledger 

PROGRAM MENU 
1 File creation 
2 Parameter maintenance 
3 Group file maintenance 
4 Master file maintenance 
5 Master file print 
6 Journal Posting 
7 Account enquiry 
8 Trial balance 
9 Transaction listing 

10 Budget/variance report 

11 Formatted trial balance 
12 Month end routine 

The first routine, File creation, struc¬ 
tures the data disk and requires no input 
from the user. Any blank, formatted 
disk can be used as a data disk once this 
routine has been run. The program 
checks to see whether the data files 
have already been created on that disk. 
If they have, it tells you that they are 
already there. A less well-designed 
system would simply write over the 
existing datafiles, corrupting all your 
data. (The program is full of helpful 
touches like this — there are even 
screen messages prompting you to 
check that you have a data diskin drive 
B, so it's hard to go wrong at this stage.) 

Parameter maintenance sounds 
highly technical, but is quite straight¬ 
forward. It consists of a very well 
laid out screen requesting all the par¬ 
ticulars of the business (see Fig 2). Any 
field on the screen can be amended by 
typing 'AME' at the prompt (for 
'amend'). The cursor then goes to the 
first field on the screen (company 
name) and works sequentially from left 
to right across and down. This is a great 
improvement on the approach taken by 
some of the leading business applica¬ 
tions' suppliers, many of whom restrict 
the user's access to this part of the 
package as a security measure to 
prevent illegal copying. 

The difficult area for most users will 
be deciding what the numbers of the 
four key nominal accounts on the 

middle right of the screen should be. 
But this can be settled later, after the 
nominal accounts have been set up. 
Once again, the manual provides a 
step-by-step approach and gives a clear 
description of the function of each of 
the key accounts. 

For example, it points out that the 
VAT control account shows the current 
financial balance either duefrom or due 
to Customs and Excise. It might have 
added that the balance is the current 
balance precisely because this account 
will be automatically updated when¬ 
ever you post items containing VAT to 
the sales and purchase daybooks or to 
the nominal account. (Notice too, that 
the system provides for up to nine 
different VAT rates.) 

An interesting feature is that users 
can choose between running the 

nominal ledger as a stand-alone sys¬ 
tem or allowing accounts to be updated 
automatically by entries made to the 
sales and purchase day book. Some 
people are suspicious of automatic 
postings because they like to have the 
opportunity to checkup on the accuracy 
of entries. Most users, however, will not 
want to create extra work for them¬ 
selves by re-keying in data from the 
daybooks to the nominal ledger and 
willoptto run thesystem as designed— 
as an integrated package. 

Few cash-oriented bookkeeping sys¬ 
tems have as sophisticated a budget 
facility as Accountant. Fig 2 shows that 
by answering 'Y' to 'Budgets used?', a 
request forthe budget period to be used 
for all nominal accounts appears on the 

screen. The options are quarterly 
budgets, monthly or four weekly 
budgets. 

Whatever you select here will apply 
to every single nominal account. You 
cannot select a quarterly budgetfor one 
set and 12 monthly budgets for another 
set. The actual budgets are defined 
when you use option 4, Master file 
maintenance, to set up nominal 
accounts. At this point it is possible to 
ring whatever changes you want (de¬ 
scribed below). 

One of the more difficult features for 
non-bookkeepers to master is the facil¬ 
ity forcreating groupings of accounts in 
the nominal ledger. There is no necessi¬ 
ty for this facility (option 3, Group file 
maintenance) to be used at all; how¬ 
ever, it does provide a powerful report¬ 
ing tool. 

The manual provides an example 
(not a particularly clear one) of how 
group codes can be used (much more 
detailed examples are provided at the 
back of the manual). Iftheuserispartof 
a company consisting of a number of 
individual departments, the group 
codes can be used to analyse expenses, 
for example, to each individual depart¬ 
ment. This level of detail would other¬ 
wise be lost since all expense postings 
would go to one or another nominal 
expense account. Without the group 
code there would be nothing to show 
what proportion of the total expense in 
that account was due to the activities of 
which department. 

The group codes come into their own 
when you run option 11, Formatted trial 
balance report. This differs from the 
Trial balance (option 8) in that it groups 
together all the accounts by group 
code, providing separate subtotals for 
code's nominal account balance. 

Group codes are two-digit numbers 
(0 to 99). Each code can be described 
with up to 40 alphanumeric characters. 
In the back of the manual there are 
several examples of just how the trial 
balance can be formatted using these 
codes. 

Setting upthe nominal ledger is done 
using option 4. There is a very clear 
screen layout which prompts the user 
through this stage. But you do have to 
have a worked-out nominal ledger 

Joe Bloggs Ltd NOMINAL MASTER FILE UPDATE 62 NLMFUP 

Function: (CRE/AME/REV/DEUEND) AME 

ACCOUNT GROUP TYPE DESCRIPTION 
210 03 Direct wages 
(or END) 

BALANCE YEAR TO DATE 
0.00 0.00 

BUDGETTYPE 0 = No budget 
1 = Equal budgets 
2 = Variable budgets 

TOTAL BUDGET 
20000 

1 
1666 

2 3 4 
1666 1666 1666 

5 
1666 

6 
1666 

7 
1666 

8 9 10 
1666 1666 1666 

11 
1666 

12 
1666 

Correct account? (Y/N) 

Fig 3 Nominal ledger screen layout 

Company : T Harrington 

Address 1 : 81 Hornby Road 
2 : Brighton 
3 : East Sussex 
4 : BN2 4JH 

Stand-alone nominal? (Y/N) : N 
Budgets used? (Y/N) : Y 

Budget periods (4/12/13) : 12 

VAT reg no 
VAT period end 
VAT period 

VAT Control A/c 
Credit Sales Control A/c 
Credit Purchase Control A/c: 
Bank account nominal code: 

1570 
1320 
1500 
1380 

0.00 15.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Fig 2 Screen layout showing business details 
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account structure before you begin. 
The screen will look like Fig 3. 

The layout on the entry screen is quite 
clear and specific. If you were to opt to 
use budgets on any particular account, 
the system would either automatically 
spread your total budget amount 
across all 12 periods (if you selected 12 
rather than four or 13 in option 2, 
Parameter maintenance), or will allow 
you to insert values independently for 
each month. This gives users a power¬ 
ful management tool, since the budget 
variance report shows at a glance how 
far the actual input to any nominal 
account varies from the expected input. 
Again, this is not a feature that every 
user will want. But even traders who 
have never bothered to formalise their 
expectations into a proper budget will 
find it an interesting facility to play 
about with. 

Technically, the most important 
thing about Accountant's nominal led¬ 
ger is that itistotallyfreeformat. Nearly 
all the systems aimed at users at the 
smallest end of the business scale have 
a great deal of structure built into the 
nominal ledger.This meansthat ranges 
of account numbers are already pre¬ 
determined as either sales accounts, 
purchase accounts, expense accounts 
or balance sheet accounts. Accountant 
gives the user eight digits to give a 
unique number to each account. 

In addition to group codes, there is 
also a single digit account type number. 
This doesn't affect the machine's treat¬ 
ment of the account in that it does not 
influence sorting routines. But the type 
number shows up on printed reports, 
so, provided you know why you have 
chosen to call a particular account 
group3type4, it givesyou another level 
of analysis. 

Once the accounts are set up, 
Accountant is ready to go. There are 
three ways of getting values into 
nominal accounts. Option 6 on the 
nominal ledger entry, 'Journal post¬ 
ing', is used for direct entries to nominal 
accounts, without going through the 
sales or purchase ledger daybook 
posting routines (which represent the 
other two routes into the accounts). 

Users without bookkeeping experi¬ 
ence might be confused by having 
three routes in, but there is an obvious 
logical need for this and all programs 
which combine sales, purchase and 

nominal ledgerfunctions require these 
three routes. The manual, once again, 
has a clear explanation as to the use of 
the nominal ledger posting routine: it's 
primary use is to input opening 
balances into each nominal account at 
the time the system is set up. 

Thereafter, the Journal posting route 
is used whenever values change for 
reasons other than a direct sale or 
purchase. These would include month- 
end adjustments, petty cash analysis, 
pre-payments and accruals, and so on. 
As with all entries made with Accoun¬ 
tant, the printer has to be on line and 
immediately the user has finished a 
posting session (indicated by typing 
'END') a batch report is produced. 

Although Accountant is best suited to 
cash traders, it can deal perfectly well 
with goods sold on credit. The sales 
ledger menu has four options, the first 
of which is credit sales. This has a 
sub-menu with three further options for 
entering invoices, credit notes or cash 
receipts — all the necessary facilities to 
cope with a credit environment! 

What it cannot do is keep individual 
customer details and generate custom¬ 
er statements. Forthat you would need 
a full sales ledger program, not just a 
sales ledger daybook. (This comment 
also applies to the purchase ledger in 
relation to suppliers.) 

The sales and purchase daybook 
menus are very similar. For the pur- 

JoeBloggsLtd Compact Menu Menu 14 01/03/84 

Purchase daybook PROGRAM MENU AC-123456 

1 Credit purchases 
2 Cash purchases 
3 Miscellaneous payments 
4 VAT reports. 

Fig 4 Purchase daybook menu 

This is important since it gives users a 
compulsory hard copy record of all 
entries made into the system. It isn't 
foolproof, and a clumsy or wayward 
filing system for the printouts will 
wreck the good work. (See Fig 3 for an 
illustration of the batch report pro¬ 
duced after nominal ledger journal 
entries have been made.) 

A good point in the entry facilities is 
that it cuts down the amount of typing 
involved by providing defaults for the 
date and for the description. So if you 
are inputting a number of transactions 
for the same date or with the same 
description, pressing RETURN auto¬ 
matically inserts the default date and 
description in the appropriate fields. 

The system is a proper, double-entry 
bookkeeping system (which means 
that it always balances to zero since 
every debit has a corresponding credit 
entry). This means that batch entries 
always have to total a zero balance. As 
soon as this is achieved, the system 
goes off and updates the files with the 
values in that batch. 

The sales daybook, as mentioned 
above, does not contain a masterfile of 
individual client accounts. It processes 
and analyses sales invoices, credit 
notes and cash receipts. It also provides 
a full output VAT reporting system 
(while the purchase daybook provides 
a full input VAT reporting system). 

The daybook recognises five diffe¬ 
rent types of batches: invoices, credit 
notes, cash receipts, cash sales and 
miscellaneous receipts. Batches have 
to be sorted into entries of the same 
type. You cannot post credit notes and 
invoices in the same batch — a reason¬ 
able discipline for the system to im¬ 
pose. 

chase daybook menu see Fig 4 above. 
Accou ntant produces standard, com¬ 

prehensive reports which should satis¬ 
fy most users' requirements. There is 
no report writing module for tailoring 
reports to the requirements of indi¬ 
vidual users, but then that is not really 
to be expected from such a system. 

Documentation 
The manual is large and comprehen¬ 
sive. It has been rewritten at least twice. 
The second version arrived a few days 
before 1 was due to complete this 
review and was a marked improvement 
on the first version. It makes a deter¬ 
mined effort to tutor the user whereas 
the first version makes too many 
assumptions of the user's level of skill. 

Despite the rewrite and the solid 
effort that has gone into the manual, 
Accountant is easy enough to use 
without having to refer constantly to 
it. There are one or two menu options 
that users need to be told about, but 
most of it is common sense. 

Conclusion 
Accountant is a well-designed and 
well-written system and justifies 
Acorn's challenge to users to regard the 
second processor as a full business 
system. It is a fast system, given the 
limitations of the BBC Micro's disk 
drives. (Compact Accounting Services 
claims that it runs faster than the 
Sirius.) A lot of work has gone into the 
manual which does credit to a £300 
package. 

Although Accountant is part of a 
bundle of free software, no corners 
have been cut and little expense 
spared. 
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Commodore 
International Computer 

Art Challenge. 

£150,000in prizes to be won! 
The Challenge Commodore Computers are pleased to 

announce their first International Computer Art Challenge, and invite 
entrants to submit their work for judging by June 1st, 1984. 

Entries for this important new competition must be generated 
on Commodore 64 or Vic 20 computers, and may consist of either a still 
picture or of dynamic graphics of no more than 60 seconds duration. 

There are three age categories: under 12; 12 to 17; and 18 years 
or over All entrants must be able to demonstrate their skill on 
Commodore equipment and explain their methods and development 
of their entry if required to do so by the panel of judges. 

Prizes in each of the 3 age groups and the 4 entry classifications 
(explained in the leaflet) are as follows: 

1st Prize. £1,500 worth of Commodore equipment to the 
winner’s choice. 

2nd Prize £1,000 worth of Commodore equipment 
3rd Prize. £700 worth of Commodore equipment 
In addition, winners will have the opportunity to see their 

work in a series of unique exhibitions across the world, and a special 
scholarship worth £5,000 will be awarded to one winner in each 
participating country to further his or her art education. 

All entrants will receive a certificate of entry. There are no cash 
alternatives to any of these prizes. 

How to enter Leaflets with full details of the Challenge and 
the entry form are available at Commodore dealers, Commodore 
User Clubs, most major retail computer shops and at stores with a 

computer department In case of difficulty or for additional copies, 

The Commodore International Computer Art Challenge, 
Granard Communications, 4 Babmaes Street, London SWlY 6HD, 
using the coupon provided. 

ft commodore 
Number One 

in the world of microcomputers. 

| Please rush me a leaflet and entry form for The Commodore | 
International Computer Art Challenge. 

I_- 
:w | 



COMPETITION 

Micro Animation 
The Faculty ofArtand Design at Coventry Manchester) Polytechnic has 

carried outmuch pioneering workin the development ofcomputer 
graphicstechniques, and in theirteaching to students of artand 

design. Clive Richards, senior lecturer in the Department of Graphic 
Design, and Simon Ritchie, lecturer in the Department of Computer 

Science, discuss the application of these techniques in the making of 

animated films. 

Computer graphics systems come in a 
variety of shapes and sizes, depending 
mainly upon the power of your compu¬ 
ter and the type of pictures you want to 
draw. For a system to be useful to a 
cartoon animator, it must automate 
the process or producing hundreds 
of similar 'snapshots' of objects in 
motion. 

The most impressive systems are the 
ones which produce high definition, full 
colour images of complex objects. 
These have been used in the making of 
films like Return of the Jedi and Tron to 
shoot scenes which would otherwise 
have been made with models. This type 

, of animation requires a huge computer 
and expensive colour display equip¬ 
ment which makes it impractical for 
hobbyist use. 

At Coventry Poly, we teach computer 
graphics using a much simpler and 
cheaper system based on a language 
called 'New Pictures' developed at the 
Poly by Ron Johnson. New Pictures 
combines power with economy by 
carrying out difficult and tedious opera¬ 
tions, leaving the artist to 'hand finish' 
the product where necessary. The 
computer is regarded as just another 
graphics tool, like an air brush — good 
for some types of work, bad for others. 

New Pictures is used by 120 art and 
design students with no previous 
knowledge of computers to produce 
animated cartoons and other artwork. 
In the interests of economy. New 
Pictures avoids features which make 
heavy demands on the computer. 
Students produce results which are just 
as good as the computer-generated 
images commonly seen on television: 

illustrating that the quality of an image 
depends more upon the control the 
designer exercises overthe equipment, 
than upon theoretical capability. 

Onefeature which New Pictures does 
not have is 'Hidden Line Removal' 
(HLR): the removal of the parts at the 
back when an object is drawn. This is 
because good HLR algorithms require a 
lot of computation. New Pictures users 
do HLR with Tipp-Ex, if they do it at all. 

There are two main areas where this 
system has an advantage over tradi¬ 
tional hand-drawn approaches. These 

The QuickAction Recorder produces 
instantanimation sequences from still 
images 

are the generation of inbetweens from 
key drawings, and the perspective 
depiction of 3Dobjects moving through 
space. Both these approaches are 
described here. 

Creating moving pictures 
The main stages in making an anima¬ 
tion sequence are as follows: 

Having decided what is required, the 
student makes the necessary working 
drawings by hand: plans or elevations 
of the object to be animated. The 
student then maps out the program on 
paper, following a general structure 
devised for animation programs. The 
program is keyed into the computer 
together with the necessary data taken 
from the key drawings. For certain 
drawing tasks the data may be input via 
a digitising tablet. The program is run 
and the graphic output is viewed on the 
screen as a set of still images. When the 
program is working satisfactorily and 
producing a usable sequence of pic¬ 
tures, the drawings are plotted on the 
graph plotter. 

Before the graph plotter output is 
made into animated cells ready for 
filming in colour, a blackand white'line 
test' is made. Line tests were once 
made with a rostrum camera (a single 
shot cine camera) loaded with black 
and white film. Each separate line 
image was photographed in sequence, 
and after shooting the film was sent off 
to the laboratory for processing. In a 

Hand-painted animation cells made 
from computer output by final year 
student Alex Hern for his degree 
presentation 
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day or so, when the film was returned, 
the results could be viewed on a special 
film editing machine. The individual 
still images were then seen asa moving 
sequence for the first time. Any faults 
with the animation could then be 
corrected on the line drawings, and 
the black and white filming process 
repeated until all was well. 

Today, a special-purpose computer 
called a Quick Action Recorder (QAR) is 
used. The separate black and white 
drawings are fed, one frame at a time, 
into the QAR through a video camera. 
The images are then played back, in any 
sequence and at any speed chosen by 
the operator, who selects his require¬ 
ments from a variety of operating 
modes using the QAR's push button 
controls. Inthisway,the moving image 
can be seen on the TV monitor after only 
a few minutes, rather than a few days 
later, as was the case when using film. 
The images stored in the QAR can also 
be recorded directly onto video tape. 

These machines are somewhat ex¬ 
pensive, costing around £12,000, but 
the availability of the QAR has reduced 
dramatically our bill for black and white 
film stock. Also, because of the speed 
with which moving images can be 
obtained, the QAR has proved to be an 
excellent means of teaching the techni¬ 
ques of animation. 

When a satisfactory sequence of line 
drawings has been produced, various 
processes can be applied to them 
before the final filming in colour, which, 
at the moment, is still done using the 
traditional film rostrum camera. Some¬ 
times, the graph plotter drawings are 
used as a guidefor making hand-drawn 
cells, or else they are photographed to 
make positive line images on clearfilm, 
which are then back-painted. 

Another method is to photograph the 
plotter output and produce a series of 
negatives (giving white lines on a black 
background). These can be back-lit 
through coloured gels to produce the 
well-known glow-line images we see 
regularly on the television. Glow-line 
pictures are generally thought to be a 
characteristic of computer graphics, 
but, in fact, most of these images start 
life as black lines on white paper. This 
technique was used to make a title 
sequence for the Midlands Tonight 
current affairs programme (stills from 
this sequence appear alongside). The 
computer graphics part of the sequ¬ 
ence was produced by staff at Coventry 
Poly for BBC Television at Pebble Mill, 
Birmingham, using New Pictures. The 
glow-line images were produced from 
graph plotter output and combined 
with photographic images of the Birm¬ 
ingham night sky using standard cine 
mixing techniques. 

Those working on the most advanced 
(and consequently most expensive) 
techniques in computer animation are 
trying to achieve 'life-like' effects, equal 
to the best photographic and hand- 
drawn images. Ironically, some anima- 

ttt: 
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MidlandsTonightf/f/e sequence designed and produced by Dick Burn of the BBC. 
Computer graphics by Coventry Polytechnic staff 
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COMPETITION 
tion studios, which don't even have 
computers, try to imitate the high-tech 
look of computer graphics. We know of 
a small firm which had to make an 
audio-visual presentation on Compu¬ 
ter Aided Design for a large electronics 
company. The audio-visual firm 
bought an Airfix model of a jetplane, 
sprayed it white, and put black transfer 
lines on it at strategic places. They 
suspended the model on two pins in 
front of a white board. Using a stills 
camera loaded with black and white 

•film a series of pictures was taken, 
turning the model slightly between 
each shot. The resulting negatives were 
then animated to produce a spoof 
computer graphics sequence. As one of 
the partners pointed out: 'It was a very 
quick and cheap way to produce 
computer animations.' We noticed that 
thetechnique removedthehidden lines 
very effectively! 

At Coventry Poly, the use of the 
computer is encouraged only in design 
projects where results cannot be pro¬ 
duced more quickly or easily by any 
other method. For example, using New 
Pictures we can see through, and even 
fly through, wire line objects: this can't 
be done with models. 

Concepts 
An example of a simple New Pictures 
cubes program is shown in Fig 1. It is 
fairly easy to read once you understand 
the basic concepts. The language is 
designed to be readable, so is rather 
verbose. Typing in such a program 
from scratch would be tedious but we 
have developed various ways around 
this problem. We now think that the 
best approach is to have the system 
accept a very terse version of the 
language: Shortspeak. The computer 
will then produce the readable version 
itself. (A version of New Pictures which 
works this way is under development.) 

New Pictures draws a series of 
'frames' on the plotter, each frame 
being a separate picture: that is, a 
separate animation cell. The DRAW 
FRAME instruction sets up a new frame 
and draws its edges. Drawing is then 
confined to this frame and objects are 
clipped if they spill overthe edge. 

A 'path' is a collection of connected 
straight lines, represented internally as 
a list of 3D coordinates centred on the 
current frame. The first line is repre¬ 
sented by the coordinates of its start 
point and end point, and the other lines 
by the coordinates oftheirend points; a 
path which is a square is represented by 
five points. A path does not need to be 
closed — that is, the first point and the 
last point may not be the same. A path 
can be created by reading coordinates 
as data or by moving an imaginary 
point through space and repeatedly 
recording its position. 

An 'object' is a collection of paths. To 
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Animate your Basic programs with Arcade-speed Sprites 

SIMONSOFT SPRITES VERSION TWO 
@ £12.95 each BBC Model B 

This powerful utility package is far and away the leader in the field of graphical 
animation, bringing FASTEST EVER screen movement to your own character 
designs, together with a host of special features and effects. SPRITES are 
user-defined shapes that can be controlled from any Basic program. They are 
moved quickly and simply by calls to a machine code routine which is located 
together with the sprite images in front of your Basic program. 
The package includes two GENERATOR PROGRAMS which you use to create 
yourown sprite designs. All 16 logical colours are available in each design, and as 
you create the image it is stored within the sprite routine. Sprite sizes range from a 
single pixel to the 24 x 24 pixel SUPERSRITE! Once you have designed the 
sprites you need, the generator program may be erased from the memory. No 
longer do you have to spend half your program actually designing the shapes you 
need to use! 

Once you have designed your own sprites, or used one of the ‘books’ in the 
LIBRARY OF SPRITE DESIGNS provided, you are ready to animate your 
program. To move a sprite, all that needs to be done is to increment or decrement 
its position coordinates and call the routine! The machine code takes care of the 
rest. Each sprite has TWO separate images and if these images are designed 
differently, instant animation effects are achieved as soon as you move the sprite! 
Frogs will hop and horses trot as each image is displayed alternately in the 
pixel-by-pixel movement across the screen in as a shorter time as 0.35 of a 

Up to 48 SPRITES may be on screen at any one time (12 separately designed 
base sprites each with 3 independently moving clones). The incredible 
enlargement facility allows up to FIVE TIMES MAGNIFICATION of sprites, so 
that the sprites can suddenly loom out of the screen in a 3-D effect or even remain 
enlarged throughout the program, moving as normal. ACOLUSION DETECTOR 
will report back to Basic with the numbers of overlapping sprites, which you can 
then use to determine whether to jump to another part of your program. A further 
fantastic feature are the FOUR PRESET FLIGHT PATHS. Each path consists of 
up to 255 steps in each of 8 user-defined directions, and sprites may be allocated 
to any of the paths. 

Twenty different routines allow any combination of the same features, together 
with EOR, transfer plotting and transfer plotting with background storage/ 
replacement. Economise on memory space by choosing the routine with just the 
features you need in your program. Two demonstration games, an introductory 
program and an excellent 32 page colour manual are included in the package. 
The programs are compatible with disc/cassette-based systems, and can be 
bought already on 40/80 track discs (please specify) for an extra £3. Our only plea 
is DON'T OPT FOR ANYTHING LESS— it is probably more expensive and 
certainly won’t contain anything like the features of SIMONSOFT SPRITES 
VERSION TWO. Please order from; 
SIMONSOFT,25 TATHAM ROAD,ABINGDON, 0X0N 0X141QB 

Tel: (0235) 24140 

ENHANCE YOUR ATARI 810 

HAPPY 810 ENHANCEMENT WITH SINGLE DRIVE HAPPY BACKUP $249.95 
MULTIPLE DRIVE HAPPY BACKUP PROGRAM.$ 49.95 
HAPPY COMPACTOR PROGRAM.$ 49.95 
HAPPY CUSTOMIZER PROGRAM.$ 99.95 

HAPPY COMPUTING —h 
P.0. Box 32331 L_y»Jjj\ 



COMPETITION 
draw an object, the user writes a 
subroutine which calls the necessary 
drawing instructions. 

Objects are drawn in perspective: 
drawn as they would be seen from a 
specified viewpoint. The mathematics 
of perspective can be described using 
O-level geometry (the theory of similar 
triangles) and has been understood for 
centuries. The problem of drawing a 
perspective view of a set of lines in 3D 
space is a perfecttaskforthe computer, 
being a repeated application of a simple 
formula. Artists are often surprised that 
the computer can draw perspective 
views, because they regard it as diffi¬ 
cult. On the other hand, they are 
disappointed at the trouble they have to 
go to to describe an object to the 
computer, when they can draw it 
themselves in a few minutes. Drawing a 
path which is 'inbetween' two other 
paths is also very simple. 

Future developments 
What does it run on, how much is it and 
where is it available? New Pictures is 
not available — yet. Implementing a 
package within a college is relatively 
easy, as courses can be run explaining 

how to use it. Producing a version 
which is well enough supported and 
documentedforgeneral use, isa bigger 
jobbutweare now committed to doing 
this. 

New Pictures is implemented on an 
Apple III computer, and on the Poly 
mainframe. Plans are well advanced to 
create a computer graphics workshop 
using 16-bit micros running this 
system. 

The cost of hardware to run an 
implementation of the system for pro¬ 
fessional use is now below £4000. The 

most expensive component of such a 
system is not the computer, but the 
high quality plotter which a designer 
demands. 

If you just want to draw pictures on a 
television and don't mind waiting 
around before the result appears, then 
we are confident that we shall be able to 
develop a version of New Pictures on a 
system for the cost of the BBC Micro in 
the not too distant future. 

Next month: micro animation entry 
form, rules and categories. 

EH 

start ofprogram 
A5paper 

drawframe 

draw fra me 
read points 
draw 1st path 

drawframe 
eye at distance 40mm 
back 30mm 
draw 1st path 

drawframe 
new path 
copy 1st path 
cancel transformations 
draw 1st path 
draw2ndpath 
draw lines from 1st path to 2nd path 

do next blockof actions twice 
drawframe 
draw 1st path 
draw2ndpath 
draw lines from 1st path to 2nd path 
drawsequenceof7 paths between 1st pathand2nd path 
moveviewpointup20mm 
moveviewpoint right20mm 
end of block 

end ofprogram 

Thedataforthisprogram is: 

15 15 -15 15 -15 -15 15 -15 15 15 
99999 

The 99999 marks the end of the data Fig 1 Cubes program and output 
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C/WF Computers 
Willow House, Willow Place 

London SW1P 1JH 
Telephone 01-828 9000 

C!ZQO 

SILVER REED EXP 500 
The ulitimate in reliability. Approximately 12 ops. Superscript, 

subscript and all WordStar features. Daisywheels available 
from W.H. Smiths, Ryman etc. 

Tractor £103 Serial version £349 

EPSON PX 80 
160 cps, user definable fonts and graphics. Apple interface 
card £78 16k buffer £79 32k buffer £109 Ribbons £4 

Adjustable tractor £38 BBC cable £18 

EPSON RX 80 P/T ^ 
lOOcps with adjustable tractor. Buffers, cables and ribbons all 

available 
SILVER REED EX 43 

Well known typewriter with manufacturer supplied centronics 

interface (I/F40). Serial version £419 
Service available from 250 warranty centres. 

GEMINI 10X 
120 cps, user definable character set, adjustable tractor. 

Tremendous value. JUKI 6100 PRINTER 
18 cps, proportional spacing. Uses Triumph Adler daisywheels 

and IBM 82 ribbons. 2k buffer. Tractor £103 ACCESSORIES 
VIC 20/Commodore 64 interface 6? cable £49 

Apple interface S’ cable £78 
BBC cable £15 IBM PC cable £81 RS 232 cable £31 

.and am ordering* 

BROTHER HR15 
Buffered daisywheel printer. Low cost tractor - £83 and 

sheetfeeder - £288 are available. Serial or parallel. 

RIBBONS 
EXP500 fabric £8 EXP500 carbon £3 Brother £3 CP80£6 

EX43/4 fabric £7 EX43/4 carbon £3 Diablo/Qume £8 

Epson 100 £11 Epson 80 £4 Juki£l Star/Microline £2 

Address. 

.Telephone. 
‘Delete where applicable. Prices include cash discount 
Delivery charge £9 (£2 for small, non fragile items) 



Peter Tootill helps you sort out your modem difficulties and 
explains the procedure of start and stop bits. 

The following bulletin boards have 
closed down: Forum 80 Milton Keynes; 
Efficient Chips; CBBS North East. 

Growth in modems 
The price of budget modems in the UK 
is still well above that in the US, 
especially when you take into account 
an American's higher disposable in¬ 
come. A cheap modem there costs 
around $75, but a significant part of the 
UK price must be due to the cost of 
getting and keeping the necessary 
approval to connect to BT's telephone 
lines. This approval is now being given 
by the 'British Approvals Board for 
Telecommunications' (BABT) and not 
by BT itself. Even BT has to get its 
products approved by the BABT! The 
result of the change has been a steep 
increase in charges, which can amount 
to several thousand pounds for modem 
approval compared with the few hun¬ 
dred that BT used to charge. This is a 
strong disincentive to firms wanting to 
produce modems at reasonable prices. 

Current experience indicates a large 
market for modems at reasonable 
prices, and I'm sure it won't be long 
before we see them for sale in the High 
Street chains, alongside microcompu¬ 
ters and alternative telephones. 

Association of Free Public 
Access Systems (AFPAS) 
With the increasing number of new 
bulletin boards (BBs), it's worth men¬ 
tioning that AFPAS is an organisation 
formed in 1982 for the operators of free 
public access systems. These systems 
are available at no cost to the user 
utilising basic facilities. The object of 
AFPAS is to assist people wishing to set 
up BBs and to ensure consistency in 
operating standards and protocols. 

Those interested should contact the 
secretary, Mr Fred Brown, for details of 
the Association. His address is 421 
Endike Lane, Hull, HU6 8AG (sae 
please). 

If anyone isthinking of starting a new 
BB, it would be well worth considering 
using 1200/75 speeds for people with 
Micronet or Prestel modems. There are 
a couple of BBs that provide this service 
but there's room for quite a few more. 
Many people have Micronet packages, 
or have access to a Prestel set, and 
would like to be able to call other 
systems as well as Prestel. 

New standard forRS232 
connectors 
Before you can use your shiny new 
modem, whatever make it is, you will 

need a cable to connect it to the RS232 
output of your microcomputer. Here 
you could find a problem, because 
although more and more micros are 
being produced with RS232 interfaces, 
manufacturers have departed from the 
normal 25-way connector that the 
standard specifies. The budget mod¬ 
ems that are appearing are showing the 
sametrend. The reason is, presumably, 
that the 25-way connectors are large 
and expensive, and only a few of the 
pins are used in most applications. 

It's a pity that a standard for a small 
RS232 connector has not been pro¬ 
duced intimeto prevent the plethora of 
different types that are appearing. I 
have come across devices using 4,5,6,7 
and 8-pin DIN connectors recently. 
Even those with the same number of 
pins don't use the same DIN plug, or if 
they do they are connected up dif¬ 
ferently. 

In an attempt to introduce some 
standardisation in this area, PCW will 
shortly be launching a suggested stan¬ 
dard of RS232/V24 connectors using 
from 3 to 7(8) pins. We hope manufac¬ 
turers who are producing modems and 
serial interfaces not using the normal 
25-pin connectors will consider using 
the PCW standard instead. 

There will be no licence fees; it will 
just be an attempt to introduce some 
order into the chaos that has already 
arisen in this field with each new 
product having its own type of con¬ 
nector. 

As far as we are aware no such 
standard exists, not even a defactoone, 
but if anyone knows anything different, 
please let us know. 

Network jargon 
Word length, start and stop bits some¬ 
times cause confusion because until 
you have the correct settings you won't 
be able to talk to a BB or any other 
system at all. I'll explain what the terms 
mean, and then I'll explain the common 
standards in use. 

When information is sent from your 
computer along a telephone line, it is 
transmitted one character at a time. The 
word 'KEY' is sent, 'K' then 'E' then 'Y'. 
Each character being sent is repre¬ 
sented by a code number which comes 
from the list of ASCII codes. And, just as 
in Morse code where a letter is sent by a 
series of dots and dashes, in our 
systems each is represented by a series 
of noughts and ones that make up the 
binary version of the code for the 
characterconcerned. (The ASCII code is 
used internally by most microcompu¬ 
ters. You can check tlpe actual ASCII 
code for a letter on most micros by 

typing, for example: 
PRINT ASC("K"). 

The ASCII code list is sometimes 
called the International Standard 
alphabet number 5. The complete set of 
ASCII codes comprises 127 characters 
ranging from control codes, through 
numbers to upper and lower case 
letters. All 127 can be represented by a 
binary number, 7 bits (or binary digits) 
long. 

Back to our example; the letters K,E 
and Y are represented in the ASCI I code 
by the numbers 75,69 and 89. In binary 
form these become: 

Letter Decimal Binary 
code code 

K 75 1001011 
E 69 1000101 
Y 89 1011001 

Now we have our characters in a form 
that we can send down a telephone line 
—one bit at a time. This is done by using 
tones of two different frequencies — a 
high tone to representthe binary zero, a 
lower tone to represent binary one. 

There is still one problem: suppose 
the first character we send ends with a 
zero bit, and the next starts with a zero 
bit as well, or if one ends with a one and 
the next starts with a one? How does the 
receiving system tell where one charac¬ 
ter finishes and the next one starts? The 
answer is to use extra bits, known as 
start and stop bits. The convention is 
that a character always begins with a 
start bit, which is a low tone, and ends 
with one or two stop bits, which are 
high tones. In this way the receiver 
knows that when the tone changes 
from high to low, the next character is 
beginning. 

The start bits are also used for timing 
purposes. The receiving computer 
knows how long each bit will take at the 
speed it's been set to (usually 300 
bits/sec), so it can divide the character 
up into its seven bits and it doesn't need 
anything between the individual bits to 
tell it where one finishes and the next 
starts. 

Next month we'll look at parity, but in 
the meantime, here are the recom¬ 
mended settings to use when calling 
bulletin boards, etc: 
a) Normal settings: 

7 data bits, one stop bit, even parity. 
b) Alternative settings: 

8 data bits, one stop bit, no parity 
The alternative settings should work 

with most systems, and are essential if 
you want to use the 'XMODEM' file 
transfer protocol. 

If you find you are having problems 
try the (a) settings. One or other should 
work with all the systems listed here, 
and the majority of others also. 
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Modem Operating Frequencies Transmit Receive Answer 
Speed Frequency Frequency Tone 

Modem Type (Bit/s) Duplex 0 1 0 1 Freq 
Hz Hz Hz Hz Hz 

CCITTV.21 Orig =£300 Full 1180 980 1850 1650 — 

CCITTV.21 Ans =£300 Full 1850 1650 1180 980 2100 

CCITTV.23 Model 600 Half 1700 1300 1700 1300 2100 

CCITT V.23 Mode 2 1200 Half 2100 1300 2100 1300 2100 

CCITTV.23 Back 75 1 — .450 390 450 390 — 

Bell 103 Orig =£300 Full 1070 1270 2025 2225 — 

Bell 103 Ans =£300 Full 2025 2225 1070 1270 2225 

Bell 202* 1200 Half 2200 1200 2200 1200 2025 

* Bell202 has no back channel as such, only a 5 bit/sec on/off signal 1387Hz = on. 
no signal = off) used for handshaking. (CCITT V22 & Bell 212A do not use single 

frequencies like these and cannot be simply included in such a table.) 
_ 

Forum-80 London . . .Tel: 
(01 >9022546. Electronic 
mail, library for down¬ 
loading. Hours: 7-10pm 
weekdays; midday-10pm 
weekends. Ring and askfor 
Forum-80. 

CBBSLondon .. .Tel: (01) 
3992136. Facilities: 
electronic mail, program 
downloading.Hours: Sun 
5-10pm. 

Mailbox-80 Liverpool... 
Tel: (051)4288924. 
Electronic mail, down¬ 
loading,TRS-80 information. 
Hours: 24hoursdaily. 

UKsystemsrunby 
commercial organisations, 
which arefree at least in 
part: 

DISTEL.Tel: (01)6791888. 
Run by Display Electronics 
(newandsurpluselectronic 
and computer equipment, 
components, etc). The 
system provides information 
about stock lines, credit card 
sales, and some message 
facilities. 300 baud only at 
present. Cost: free. 24 hours. 
REWTEL.Tel: (0272)236628. 
Run by Radio and Electronics 
World, the publishing side of 
Ambit(electronics 
components suppliers). 
Information on stock lines, 
somemessagefacilities, 
credit card sales; the latter 
onlyforsubscribers.300 
baud only at present. Cost: 
limited areasfree, remainder 
£10pa.24hours. 
MAPTEL. Tel: (0702) 552941. 
Run by Maplin (electronic 
components and micro¬ 
computers). Provides 
information on stock levels, 
credit card salesto existing 
customersonly. 300 baud 
only. Cost: free. 24 hours. 

Subscriber commercial 
systemsintheUK: 

PRESTEL. Subscribers only: 
Prestel consists of a database 
madeupof individual pages 
provided by many different 
organisations (not by Prestel 
itself). 1200/75 baud service 
at local call rates fora large 
percentage of potential 
users. 300 baud service on 
London telephone number 
only,at present. Cost: 
domesticsubscribers£5per 
quarterand notimecharges 
outside peak periods, 80 per 
cent of pages are free. 
Business users: £15per 
quarterand 5p/minuteupto 

6pm and Saturday 
mornings, no time charges 
outsidethese hours (time 
charges also apply to 
domestic users). 
Information: tel: Freefone 
2296. 

MICRONET 800. An 
organisation providing 
information within the 
Prestel database specifically 
aimed at microcomputer 
users. Service details as 
Prestel. Cost: £50-£75joining 
fee (covers acoustic coupler 
and software—for a Iimited 
rangeofmachinesat 
present) and £8 per quarter 
ontopof normal Prestel 
charges. Information: 
Micronet800,8Herbal Hill, 
LondonEC1R5JB.Tel: (01) 
8373699. 

Subscriber business 
systemsintheUK: 

Commercial systemsaimed 
atbusinessusers: 

TELECOM GOLD. Infofrom: 
Julie Ireland, 42 Weston 

Street, LondonSEI 3QD.Tel: 
(01)4036777. 

COMET. Message handling 
system giving userfacilities 
for leaving and retrieving 
messages: costs £30 per 
month. Infofrom: John 
Douglas, BLSystems 
Limited, Grosvenor House, 
Prospect Hill, Redditch, 
Worcs. Tel: (0527)28515. 

UK networks 
CBBS South West... Tel: 
(0626)890014. Hours: 24 
hoursdaily. 

Mailbox-80, Stourport... 
Tel: (0384)635336*. Hours: 
6pm-8am daily (ring-back 
system). 

Forum-80 Hull . . .(Forum-80 
HQ)Tel: (0482)859169. 
International electronic mail, 
libraryforup/down loading. 

Forum-80 Users Group, PET 
Users sectionshopping list 
system. Hours: Tues/Thurs 
7-10pm; Sat/Sun 1-10pm; 
nights, midnight-8am, US 
(Bell 103) standards. 

TBBS,London .. .Tel: (01) 
3489400. Hours: daily 
9am-7am. 

BASUG...Tel: (0742) 
667983. Hours: 24 hours 
daily. 

Computer Answers... Tel: 
(01)6313076. Hours:24 
hoursdaily. 

CBBS Surrey... Tel: (04862) 
25174. Hours: 24hours daily. 
Blandford Board... Tel: 
(0258) 54494. Hours: 24 
hours daily. 

Note: Estelle. Tel: (0279) 
443511V21(Datel 200); 
(0279) 441188 (Datel 600); 
(0279)441222(Datel 1200). 
ForcustomersofSTC 
ElectronicServices. Office 
hoursonly. 

Southern BBS.Tel: (0243) 
511077. Messages, down¬ 
loading. Hours: 8pm-2am 
daily (ring-back system). 
*Ring-backsystem—dial the 
number, let phone ring once 
andthen ring back. 

American/Canadian networks 
TYPE SYSTEM NAME NUMBER NOTES 
Forum 80 HQ System 0101.816-8617040 
CBBS HQ System 0101.312-5458086 
FBBS HQ System 0101.312-6778514 
ABBS Ottowa, Ontario 0101.613-7252243 
ABBS HQ system 0101.703-2552192 
MABBS FortWalton Beach 0101.904-8621072 
Bull-80 Alabama 0101.205-4920373 
Conn-80 ColourComputer 0101.212-4413755 colourgraphicsforTRS-80 

Colour 

European networks 
ELFA ABC-MONITOR 

Sweden 
010.4687300706 Half duplex 

ABC-Banken Halmstadt,Sweden 010.4635110771 
ABC- ABCCIubof 010.468801523 Passwo rds req u i red 
MONITOR Sweden 
CBBS Gothenburg, 010.4631292160 75/1200 baud 

Sweden* 010.4631690754 300baud 
Helsinki 010.3580722272 

* After receiving the tone and connecting your modem, eithertype<C/R>ortype: 
<COMC/R>. The system then asksfora password which is: 'ebbs' in small lettersW If you 
only get '>' when you dial up, the system needs resetting and you type <l> C/R. j 

PCW207 
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Minor Miracles WS2000 

The development of multi-mode modems will eradicate the dilemma of having 

to selectthe correct standard forthe required service and will have the added 

bonus of a I lowing users access to a wide range of services within the telephone 

network. PeterTootill examines one of the cheapest and most competitive on 
the market: thesub-£100 WS2000from MinorMiracles 

PCW obtained special permission 
from BT to connect the WS2000 to the 
public telephone network for testing. 
But remember that it is illegal to use a 
modem that has not been officially 
approved on the network. Minor 
Miracles expects to get this approval 
for the WS2000 in the next few weeks. 

A variety of services a re available to the 
micro user who has access to a modem 
and appropriate software. Some are 
within the Prestel system, such as 
Micronet 800 and Viewfax 258 while 
other commercial and hobbyist ser¬ 
vices exist outside it. The dilemma 
facing anyone thinking of buying a 
modem is that different standards exist 
for these services. Two are in general 
use on UK systems: one is the 300 
bit/sec (CCITT V21) standard used by 
bulletin boards and many online sys¬ 
tems, such as educational time-sharing 
computers; the other is the 1200/75 V23 
standard, the main user being Prestel. 
V23 talks to you at 1200 bits/sec (120 
characters/sec) and listens at 75 bits/ 
sec. A further less common standard is 
the 1200 bit/sec full duplex V22 stan¬ 
dard, but this is not yet popular. 

In the US other standards are in use: 
chiefly the 300 bit/sec Bell 103, the 1200 
bit/sec full duplex Bell 212 and the less 
common 1200 bit/sec half duplex Bell 

202 standards. (See Network News, 
PCW, March for more information 
about these standards.) 

Until recently, buying a modem for 
general use meant deciding which 
standard to go for. If you wanted to use 
both V21 and V23 you had to buy two 
modems, which not so long ago would 
have cost around £200 or more each. 

However, things have been changing 
fast over the last year or so. There has 
been a considerable growth of interest 
in communications in both the busi¬ 
ness and hobby worlds and this, 
together with the development of 
micro technology, has lead integrated 
circuit manufacturers to produce mod¬ 
em chips that need fewer supporting 
components. For example, the 
MC14412 chip from Motorola is popu- 
lar, being used for both V21 and Bell 103 
modems (including the Maplin kit and 
the DaCom Buzzbox). Although it repre¬ 
sents a big step forward in reducing 
component counts (and costs), it still 
needs a fair number of close tolerance 
external components to filter the sig¬ 
nals. Also, it is not easy to make a 
complete modem that will switch be¬ 
tween two modes due to the external 
filtering needed, although it is basically 
a dual standard device (providing both 
UKandUS300 bit/sec standardson one 
chip). 

But we are now witnessing the 

appearance of a new generation of 
modem chips that need very few 
external components. One of these is 
the AM7910 from AMD. This chip 
has filtering built-in and needs only a 
handful of non-critical external compo¬ 
nents to make a fully-fledged modem: 
one that will handle a variety of 
different standards (see Fig 1). Modems 
using this chip are becoming available 
and the Minor Miracles WS2000 is one 
of them. 

Initial impressions 
The WS2000 is small and neat, measur¬ 
ing 15cm x 15cm x 6.25cm high and 
weighing only 1kg. It could in fact be 
considered a little too small, as the top 
is not large enough to stand a telephone 
on (the photo is not to scale!). 
The modem comes complete with a 
lead to connect it to the RS232 port of a 
BBC Micro (other types of lead are 
availableforan extra £7). Varioustypes 
of terminal software are also available, 
again at extra cost. The instructions 
include a listing of a short terminal 
program to enable the BBC Micro to be 
used as a dumb terminal with 300 
bit/sec systems. 

The case is BBC beige and solidly 
made from a tough dense nylon mater¬ 
ial. The front panel is black and has 
several controls: a main mode selector, 
an online/local switch, a V23 receive/ 
transmit switch and a small toggle 
switch to allow software control of 
receive and transmit modes in V23 
operation. It also has indicator LEDs for 
power, modem online, transmitted 
data and carrier detect. There is no LED 
to indicate that data is being received 
(some modems don't even have a 
transmitted data indicator). Apparent¬ 
ly, a received data LED is to be 
incorporated in future models. 

The rear panel carries the mains 
on/off switch, a six-pin DIN RS232 
socket, and on the review model a 
telephone socket. There are also a 
couple of blanked-off holes ready for 
use with the auto answer and mode 



select options. A mains cable and 
telephone cable carrying a new style 
telephone plug complete the equip¬ 
ment. 

The case interior is very small and 
surprisingly empty: there are only a 
handful of components. These are 
carried on two PCBs: one horizontal and 
one vertical. The latter, which is the 
main PCB, plugs into the horizontal 
board. I discovered that it's possible, 
due to the flexibility of this PCB, to miss 
one of the plugs when plugging it in. 
This, not surprisingly, prevents the 
modem from working. There is a space 
in the middle of the horizontal PCB for 
the optional auto answer board. Only 
the modem chip is socketted, but the 
layout and modular construction make 
everything accessible so repairs should 
be straightforward. The WS2000 is 
guaranteed for 12 months, except that 
some components are 'guaranteed 
only for the period offered by their 
original manufacturer if this is less than 
12 months.' 

Overall,the modem iswell madeand 
gives the feeling of solidity and good 
quality. 

Setting up 
Initial setting up of the WS2000 is fairly 
straightforward in its simpler modes. 
There are various internal links that can 
be altered to suit special requirements, 
but most users will not need to change 
them from the original settings. They 
enable external control using Data 
Terminal Ready (DTR) and Ready To 
Send (RTS), and will only be required 
for more specialised applications. 
However, it's good to see that facilities 
have been provided for such applica¬ 
tions, which should give the WS2000 an 
entry into the professional data comms 
market. 

To use the modem, connect it to a 
telephone point using the lead sup¬ 
plied. Until it becomes legal to sell 
modems with a socket in the back into 
which to plug the telephone, you will 
need a two-way adaptor to enable you 
to use the modem and telephone 
together (see Network News for more 
details). The WS3000 comes equipped 
with the proper socket installed on the 
modem. 

The next step is to connect the 
modem to the RS232 outlet of your 
computer using the appropriate lead 
and to load your terminal software. 
Select the required mode by means of 
the front panel switches, which will 
probably be 300 bit/sec originate in the 
UK section for your first trials. 

Finally, make sure the line switch is 
set to 'off line'. In this position the 
modem automatically goes into 'test 
mode' and echoes back all characters it 
receives to your computer. This is a 
useful feature as it enables you to make 
sure that everything is working proper¬ 
ly before you start treading the bulletin 
boards for real. The instructions guide 
you through this stage fairly well, but a 
bit more information on what to do if 

problems occur would be helpful (the 
manufacturer claims that the instruc¬ 
tions are being rewritten and will 
include more information of this sort). 

Once set up, the WS2000 is easy to 
use: simply dial the number of the sys¬ 
tem you want to talkto, and on hearing 
the answering modem's tone turn the 
'LOCAL/ONLINE' switch to 'ONLINE'. 
At this stage, the ONLINE and CARRIER 
indicators should light. If the former 
does and the latter does not, then you 
may have been a bit slow switching 
online and the computer at the other 
end has hung up, or you may have the 
wrong mode for the system being 
called, so check that you have the 
correct settings. The CARRIER light is 
not a totally reliable guide to this, as 
there is often sufficient overlap in the 
carrier frequencies to enable the carrier 
lockto comeon even ifthewrong mode 
has been selected. 

Selecting the required mode is rather 
complex at first. It's not too bad once 
you get the hang of it except that with 
Prestel-type systems there are several 
options available, but the instructions 
guide you through the process fairly 
well. It is also possible, with an extra 
connecting cable, to change modes 
under software control from your com¬ 
puter, butto do thisthe hardware hasto 
switch three or four lines on and off. 
Again, BBC users are well supported 
with an optional cable to connect to the 
user port. Users of other makes of 
computer will probably need to decode 
a port if they wish to do this. 

Although I wasn't able to try some of 
the more esoteric modes, I found the 
WS2000 worked reliably with hardly 
any errors — even when calling the 
US. You just switch online and forget 
about it, unless you are running in half 
duplex mode at 1200 bits/sec and 
exchanging files with a friend. In this 
case, the modem has to be switched 
from transmit to receive each time the 
conversation changes sides, which is 
like saying 'over' when you have 
finished talking on a CB system and you 
are ready to receive an answer. If you 
have the right software thiscan be done 
automatically, as the WS2000 will 
change modes on receipt of the 
appropriate signal from your com¬ 
puter. 

Auto answer board 
One of the promised options is an auto 
answer/auto dial board which will 

enabletheuserto dial the number of the 
system to be called automatically, and 
also allow the modem to answer the 
phone in his absence. The latter func¬ 
tion is the system used by bulletin 
boards, but it could be useful if you 
wanted someone to call and leave a 
message, or upload a program when 
you weren't able to be there in person. 
Suitable software is required, but that 
shouldn't be too hard to obtain, or to 
write yourself. 

Other options 
Minor Miracles has several other op¬ 
tions available, including software for 
various systems and the software 
mode control cable for the BBC Micro. 
Minor Miracles also supplies alterna¬ 
tive RS232 cables for any make of 
computer at an extra charge of £7. 

The WS2000 is also available in card 
form and a plug-in modem card for the 
Apple is in preparation. RS232 inter¬ 
faces are available for several popular 
micros. 

Prices 
At the moment the WS2000 is only 
available by mail order from Minor 
Miracles, at an introductory price of 
£99.95 plus VAT and carriage (£118 
total). It will shortly be available 
through retail outlets at a price of 
£129.95 plus VAT (£149.44). 

Conclusions 
Multi-mode modems are a very excit¬ 
ing development, enabling the micro 
user to have access to the full range of 
systems available via the telephone 
system. It is no longer necessary to 
choose between 300 and 1200/72 stan¬ 
dards or to buy two modems: you can 
have both in one package and at a 
reasonable price. The major drawback 
of the WS2000 is that it is not yet 
approved for connection to British 
Telecom lines, but Minor Miracles is 
hoping to obtain this approval shortly. 

The WS2000 is by no means the only 
multi-mode modem available, nor is it 
the first, but it is the cheapest around at 
thepresenttime,andifandwhen it gets 
its 'approved' sticker it will be strong 
competition indeed for other modems 
costing two or three times its £100 price 
tag. 

Avery versatile device, representing 
good value for money. 

E0 

UK(CCITT) standards 
V21 300/300 Full duplex: originate/answer 
V23 Model 600/75 Half duplex: originate/answer 
V23 Mode2 1200/75 Half duplex: originate/answer 
V23 Mode2 equalised (asabove, butfor bad lines) 

US (Bell) standards 
Bell 103 300/300 Full duplex: originate/answer 
Bell 202 1200 Half duplex: originate/answer 
Bell 202 equalised (asabove, butfor bad lines) 

Fig 1 Table of modes 
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DATA LINK 32 
j Printer Buffer?YES 

I Store and 
!> \ Forward ? YES 

\ Terminal?YES 

By answering YES or NO to a series of simple 
questions you can program the DATALINK 32 
to link any two RS232 devices together. 
-Printer, Terminal, Modem, Keyboard, 
Microcomputer, Logic Analyser, Prom Pro¬ 
grammer, even with split speeds and hard or 
soft protocols. Both RS232 ports are fully pro¬ 
grammable and support IBM bisync, SDLC, 
HDLC, CCIT-X.25 and more. 

Typical configurations may include: 
300 baud answer originate modem (£59 
Excl.), 300/1200/75 baud prestel compatable 
modem (£99.95 Excl.), RS232 Keyboard (£89 
Excl.) Matrix printer 80 cps (£225 Excl.). 

•X- PRINTER BUFFER 
The DATALINK 32 used as a printer buffer has 
a host of excellent features - Status and activity 
display giving a graphic and numeric indication 
of the buffer area used and free. Backspace line 
- for paper foul or ribbon fail, Advance line - to 
skip over unwanted sections, together with all 
the usual buffer control commands - COPY 
PAUSE/RESUME CLEAR - and even error 
checking for remote stations. 

■X: KEYBOARD SEND AND 
RECEIVE TERMINAL 
When used with an optional keyboard the 
DATALINK 32 becomes a remote terminal with 
a 32K non-volatile memory and a two line Li¬ 
quid Crystal Display. 

*Special 
Introductory 

Offer! £365,nclvat 
POSTAGE AND PACKING EXTRA 

LIMITED PERIOD ONLY. 
srve the right to make changes and improvements in 
fucts which may affect the accuracy of the informa- 
rtained in this advertisement. 

•Xtmessage store and forward 
SYSTEM 
The DATALINK 32 is capable of providing error 
free office to office or around the world 
message transfer. Unattended operation is 
possible when used with an auto answer 
modem. Binary program files may also be 
stored and retrieved at the touch of a button. 

■X* POWERFUL TEXT EDITOR 
A very useful Wordstar like editor is available on 
the DATALINK 32 for the preparation, altera¬ 
tion or correction of messages or letters ready 
for printing or transmission. 

Design 
International 
Ltd. DEANE HALL LANE, SHA W GREEN, 

EUXTON, CHORLEY, LANCS. 
PR76ER. 
TEL: ECCLESTON (0257)452197 
TELEX: 677467. 



At Last — 
Prestel, CCITT and Bell standards all in one neat box 

The Multimodem is a flexible, easy to use, originate an 
answer modem, operating American and European star 
dards, including Prestel. It is built, into an attractive stei 
case with integral 240v mains power supply and corns 
complete with operating manual. Connects to RS23I 
RS423 ports and can be used with a wide range i 
computers that have RS232/RS423 ports: TRS-80. Vide 
Genie, BBC etc. 

ud. Prestel, CCITT and Bell standards al 
ix. The Multimodem can open up a new ai 
trld of communications with your computi 

RECEIVER 
Output data format — 
Demodulation — Differ 
Sensitivity — OdBm to 
Frequency deviation tot 
Carrier detect threshold 

mat — Serial, asynchronous RS232 
- Frequency Shift Keying (FSK) 

TC Output level -3dBm into 600 oh 

INPUT/OUTPUT 
INPUT/OUTPUT TO LINE 
Connections — 5 pin DIN socket 
Impedance — 600 Ohms 
INPUT/OUTPUT TO COMPUTER 
Connections — 25 way “D" socket 

Data in, Data out 
Clear to send, Ready to send 
Carrier detect 

POWER REQUIREMENTS 
240V AC Mains — 2M cable with 13A plug fitted. 
REAR PANEL 
Line in/out (5 pin DIN) — RS232 (25 way D) — Mr 
on/off — Fuse (1A) 
FRONT PANEL 
Power on indicator — Carrier detect indicator 
Bell / CCITT switch — Originate/Answer, Non 

.nomic 
All prices exclusive of VAT and Carriage 

GENERAL NORTHERN MICROCOMPUTERS LTD. 

Telephone: Peterlee (0783) 860314 (24 hour Answering Service) 

WIN £500 
in the GLC Anti-Racist 

Computer Game Competition 

If you have received a home computer for Christmas; 
if you enjoy programminga computer usinggraphics and other 
computer techniques, then put your skills and talents to good 
use - design the winning entry and collect the prize!! 

The anti-racist computer game is one aspect of the 
Council’s campaign to increase Londoners' awareness of 
racism and racial discrimination. The game will be run on a 
micro computer in a ‘Space Invaders’ type booth (similar to 
those in amusement arcades). The game consists of a series 
of factual questions about ethnic minority groups and per¬ 
tinent race issues incorporated within an intergalactica 
voyager game. 

The computer software for the game is to be designed 
via a London-wide competition which is open to all non¬ 
commercial entrants. Software for BBC Model B or Sinclair 
Spectrum computers will be accepted. The judges for the 
competition will be GLC members. All entries must be received 
no later than 8 June 1984. 

For further information including a complete set of 
instructions plus the game’s specifications, please phone: 
Pam Nanda, Ethnic Minorities Unit, 633 4273 
or Patricia Devine, Central Computing 1 
Services, 633 3348; or write to: COMPUTER Ai I * 
GAME COMPETITION Greater London 
Council, Director-General’s Department - 
(DCVEMU), Room 686, County Hall, London LONDU 
sei7pb AGAIN* 

How do 
computers tools 
after their vital 

statistics? 

LONDON 
AGAINST 
RACISM 

Keep 
GLC 

The Willis Mini Disk File. 

It holds up to fifty 5lU" flexible .,— f' Jl N—— 
disks. An ingenious lift / 
mechanism displays 5 disks // ( ) i )| V 
at a time for easy selection. / j —' 11 s 

indestructible, the Mini (''■ J--a / 
Disk File keeps your (/ 
disks clean, and highly 
accessible but secure 

The Mini Disk f \ 
File is available by 
post, direct from Willis^^**- 
Send off your order now. jwSSNl 
Only £35.00* + post & } .M 
packing, or £35.00* carriage t— ^ ^||jj§Plp 
free for cash with order. 

To receive your free copy of the Willis catalogue for 
computer shopping by post, phone (0279) 506491. 

Willis Computer Supplies Ltd., 
Freepost, SoUthmill Road, 
Bishop’s Stortford, Herts. 
CM23 3BR 
Tel: (0279) 506491. 

WILLIS 
Where computers do 

their shopping. 
PCW2 



Mephistolll 
Tony Harrington reports on an 'intuitive' new chess program from Hegener and Glaser. 

Micro Chess readers might remember 
how, as reported a year ago in this 
column, Ossie Weiner (then with the 
German chess machine supplier 
Hegener and Glaser) told me of the 
breakthrough the company had made. 
A new chess program was on the way 
which would play 'intuitively', like a 
player. That program, the Mephisto III, 
is now available. 

The major difference between the 
Mephisto III and the earlier Mephisto II 
is that, with the former, Hegener and 
Glaser has abandoned the tried and 
trusted concept of'brute force' in chess 
programming. Brute force describes a 
programming strategy where the 
program simply crunches through all 
possible moves looking for the best 
line. 

There are, of course, some cute 
programming tricks — like the Alpha 
Beta cut off — which eliminate some of 
the more unnecessary position crun¬ 
ching. But, by and large, the brute force 
approach looks at everything, even the 
most stupid and irrelevant moves. It is a 
wasteful approach and not particularly 
elegant. 

But while brute force might not be 
particularly beautiful as a concept, in 
practice it is hard to beat. Hegener and 
Glaser has taken a bold step in investing 
money in a program that departs from 
this principle. The company has gone 
for the opposite route, involving selec¬ 
tive search. 

The Mephisto III program crunches 
through every possible move for the 
first two plies (one ply being a single 
white or black move), then it switches to 
consider in depth only a handful of 
really promising lines. 

It also attempts to distinguish be¬ 
tween tactical positions (where there is 
a great deal going on in the way of 
possible captures, sacrifices, mating 
attacks and so forth) and quiet posi¬ 
tions. Chess computers are notoriously 
bad at quiet positions. Instead of using 
such positions to develop a long-term 
game plan, they tend to shuffle their 
rooks backwards and forwards and 
wait for their opponent to do something 
interesting. 

Developing a program that is good at 
quiet positions sounds fine in theory. 
But in practice it is very hard to achieve. 
The route from the drawing board to the 
shop shelves has not been without its 
hitches. At last year's PCW tournament 
great things were expected of the 
Mephisto III; but it failed miserably in a 
couple of games, in positions where its 
predecessor, the Mephisto II, could 
have been expected to win hand¬ 
somely. 

I well rememberonechesscomputer 
expert saying what a shame it was that 
such a bold new innovation in program¬ 
ming had failed. 

As things turned out, that comment 
was decidedly premature. The World 
Microcomputer Championships, held 

Welcome to Micro Chess 
Micro Chess covers all the news and events in the busy world of computer 
chess. With new chess programs and new chess computers appearing all the 
time, we evaluate their strengths and weaknesses as they become available. 
We shall be presenting profiles of programmers, both amateurs and 
professionals, which will cover their methods and their interest in chess 
programming, and we shall be talking to suppliers and looking at their plans. 

Computer Chess affects computer enthusiasts in two different ways. For 
some, the fact that they can now play chess against either their home computer 
or a dedicated chess computer has opened up the delights of the game. For 
others, the real interest is not so much in playing chess as in trying to build a 
chess program. Micro Chess aims to meet the interests of both. 

Chess is a game that can be as exciting for the beginner as it is for the grand 
master. So if you haven’t played before, getyourselfa good introduction to the 
game — there are dozens in the bookshops—and get to it. 

in Budapest only a week or so after the 
PCW tournament, found the Mephisto 
III in better shape. Whereas it could only 
manage ninth place at the PCW tourna¬ 
ment, in Budapest it managed to fight 
its way into a three-way tie for second 
place, with five out of a possible seven 
points. 

The word from Hegener and Glaser 
was that the poor showing at the PCW 
tournament was the result of an 
attempted 'improvement' to the pro¬ 
gram, made a day or two before the 
tournament began. This modification 
turned out to cause more problems 
than it cured. The programmer, 
Thomas Nietzsche, worked flat out to 
cure the bugs and Budapest showed 
that his efforts were not in vain. 

Then an experimental version of the 
Mephisto III wentto New York to play in 
the 4th World Computer Chess Cham¬ 
pionships, against the likes of Belle and 
the Cray Blitz. According to Hegener 
and Glaser, the only difference be¬ 
tween the experimental entry and the 
standard Mephisto III lay in the hard¬ 
ware. Instead of running on the stan¬ 
dard 8MHz board, the experimental 
version ran on a souped-up, 16MHz 
machine. It did exceptionally well, 
finishing up in a three-way tie for sixth 
place with three out of five points. 

Despite these good tournament re¬ 
sults, even Hegener and Glaser cannot 
claim that the Mephisto III is definitely 
stronger than the old Mephisto II. The 
most the company would claim was 
that it played a totally different game. 'It 
has a very "human" style', a spokes¬ 
man said. 

It is definitely in the same bracket as 
far as both strength and price is 
concerned, as the Novag Constellation 
and SciSys's Superstar. Unfortunately, 
although it has most of the features one 
expects from a commercial chess com¬ 
puter, it still uses the overly compli¬ 
cated multiple-key approach of the 
Mephisto II in order to access these 
functions. 

Hegener and Glaser expects great 
things from its new brainchild. Sales in 
excess of $5 million are predicted 
world-wide through 1984. 



Problem composition 
John Nunn looks at problem com¬ 
position on a BBC Model B. 
Chess problems are composed posi¬ 
tions in which White to play can force 
mate in a specified number of 
moves. 

Unlike over-the-board play, in 
which computers cannot yet com¬ 
pete with the top players, a good 
machine can defeat the best human 
problem-solver. Many commercial 
machines and personal computer 
programs have a special problem 
mode which takes advantage of the 
factthat the search depth is known in 
advance. After the position has been 
entered and the number of moves 
set, the machine can be left to 'think' 
until a solution is found. It is very 
useful to be able to restart the 
machine to see if there are any 
additional solutions not intended by 
the composer. Should one exist the 
problem is ruined. Much of the 
composer's time is spent checking 
that his intended solution is unique 
and a machine can greatly speed up 
this tedious process. 

Icomposedthefollowing problem 
with the aidofaBBCModelBandthe 
White Knight Mk II program. 

White to play and mate in three 

This was published in British 
Chess (January, 1984). If you would 
like to compare the speed of White 
Knight with your own machine, it 
took 19secs to solve this problem 
and a further 26secs to check that 
there were no other solutions. 

Although White Knight is very 
fast, it is not able to consider 
under-promotions in its analysis, so 
will give erratic results with any 
problems depending on under¬ 
promotions. This may be the case 
even if no under-promotion occurs 
in the solution, since Black may have 
to under-promote to counter a faulty 
attempt by White. Should this hap¬ 
pen the computer will erroneously 
report that there is more than one 
solution. Many problems do in fact 
rely on under-promotions, so this is 
a significant defect. It must be added 
that there is little consistency on this 
matter among chess machines and 

programs. Some only consider 
promotions to queen and knight, 
others only consider under¬ 
promotions on the first move. If you 
intend using a machine for problem 
solving or composing, it is worth 
bearing this point in mind. 

Pocket chess 
SciSys has recently introduced an 
interesting pocket chess computer cal¬ 
led the Explorer. This runs off three 
penlight batteries. The game below 
illustrates the limitations of the Explor¬ 
er rather well. 
Player vs Explorer: 1 e4 d5 2 exd Qxd 3 
Nc3 Qa5 4 d4 Nf6 5 Nf3 Be6 (Explorer 
has a habit of playing moves like this 
with its Bishops once it gets out of its 
tiny openings library. It's afterthe pawn 
on a2, which is not only a shallow, 
half-baked plan, but also plays havoc 
with the development of its King-side 
by trapping its King's Bishop. The point 
now is how best to take advantage of 
the move). 6 Bd2 Nc6 7Bb5 0-0-0 (not 
exactly a brilliant move, either, but 
great fun to play against) 8 BxN bxB 9 
Ne4 (played solely in order to lure the 
Queen into a position where it would go 
pawn hunting) Qb510 Nc3Qxb (and the 
bait is taken) 11 Rbl Qa3120-0Bxa (take 
one, take all) 13 NxB QxN 14 Qe2 e6 15 
Ne5 Rxd 16 Ral Qxc2 (the pawn hunt 
goes on) 17 Qa6+ Kd818 Nxc6+ Kd719 
NxR QxB 20 Rfdl Qb2 21 Qc6+ Kc8 22 
Rxa Kd8 23 Qxc+ Ke8 24 Qc8 check¬ 
mate. 

Games section 
White: Mephisto X. Black: Ostrich. 
New York Chess Championships 1983. 
Centre Counter Game. Notes by David 
Levy. 

1 e2-e4 d7-d5 
2 e4xd5 Ng8-f6 
3 d2-d4 Nf6xd5 
4 c2-c4 Nd5-b6 
5 Ng1-f3 Bc8-g4 
6 Bf1-e2 

(6c4-c5 Nb6-d5 7 Qd1-b3 is a more 
aggressive idea.) 

6 ... Nb8-c6 
7 d4-d5 Bg4xf3 
8 Be2xf3 Nc6-e5 
9 b2-b3 

(9 Bf3-e2 is met by 9...c7-c6, and not 
9...Ne5xc4?? 10 Be2xc4 Nb6xc4 11 
Qd1-a4+, winning a piece.) 

9 .... g7-g6 
10 Bc1-b2 Bf8-g7 
11 Nb1-c3 

(Not 11 Bf3-e2? because of 11...Ne5- 
f3+! and 12...Bg7xb2, trapping the 
rook in the corner.) 

11 ... 0-0? 
(Black should trade on f3, since the 

White bishop is a better long-term 
prospect than the Black knight.) 

12 Bf3-e2 Ne5-d7 
13 f2-f4 Bg7xc3+? 
14 Bb2xc3 a7-a5 
15 Qd1-d2 a5-a4 
16 0-0 a4xb3 

17 a2xb3 Ra8xa1 
18 Rflxal 

(White has a big advantage. In 
addition to the long-term plus of the 
two bishops for two knights, which 
bodes well forthe endgame. White also 
dominates the a-file and has chances of 
an attack against the vulnerable Black 
King.) 

18 ... Rf8-e8 
19 Qd2-b2 e7-e6 
20 d5xe6 Re8xe6 
21 Ra1-a7 Qd8-b8 
22 Ra7-a5 Re6-e4 
23 Be2-f3 Re4-e3 
24 Qb2-d2 Re3-e7 
25 Qd2-d4 

(Threatening mate, thereby compell¬ 
ing Black to weaken its K-side still 
further. In fact this move is the start of a 
long-forcing sequence which wins 
material, but it is difficult to tell at what 
point White saw that the win was 
inevitable.) 

25 

33 

f7-f6 
Nb6-c8 
b7-b6 

Kg8-g7 
c7-c6 
c6xd5 

Re7xd7 
b6xc5 
d5-d4 
d4-d3 

c4-c5 
Bf3-g4 

Qd4-d5+ 
Ra5-a8 
Ra8xb8 
Bg4xd7 
Rb8xc8 
Rc8xc5 

34 Bc3-d2 
(White has an easily won position, 

and apart from observing the accuracy 
with which Mephisto plays the remain¬ 
der of the game there is little real chess 
interest in the concluding moves.) 

Kg1-f2 Rd7-e7 
Kf2-f3 

Bd2-c1 
Rc5-c7+ 

Rc7-d7 
Bc1-e3 
Be3-d4 
Bd4xf6 
Bf6-e5 
Kf3-e2 

Rd7xd1 
Rd1-d6 
Ke2-f1 
h2-h4 

Rd6-f6+ 
Rf6xg6 

39 

48 
49 
50 

Re7-e2 
Re2-a2 
Kg7-g8 
Ra2-c2 
Rc2-c3 
Rc3xb3 
Rb3-a3 
d3-d2+ 

d2-d1 =Q+ 
h7-h5 

Ra3-a2+ 
Kg8-f7 
Ra2-c2 
Kf7-e7 

Ke7-f7and 
Black 

Resigned 

Position after White's 13th move 
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This month Linnet Evans lays bare the soul of CP/M and gets down 

to the business of VisiCalc and financial modelling. 

CP/M Primer (2nd 
edition) 
Author: Stephen Murtha & Mitchell 
Waite 
Publisher: Howard W Sams & Co 
Price: $16.95 
Once upon a time, when we were raw 
and user groups hadn't been invented 
— nor had CP/M user areas — this ilk of 
publication was veritable manna from 
heaven. Alas, the classics such as 
Rodney Zaks' CP/M Handbook (which 
kept me and mine in the manna to 
which ...) now seem just that shade 
dragging and pedantic. Recent titles 
such as CP/M — The Software Bus 
reviewed alongside show how much 
further and more elegantly one set of 
covers can take the novice-to-middling 
reader today. CP/M Primer makes no 
heavy pretences. It's a straight all- 
American fun/serious whistle-stop trip 
around SYSGEN and PIP. Elements of 
the writing are startlingly lucid with 
some memorable analogies. However, 
potentially useful cartoons and dia¬ 
grams are sometimes marred by poor 
layout. More regard, too, could have 
been given to the variances between 
machines and more examples given of 
system commands. 

Saddest of all is the jacket which 
merrily proclaims 'latest CP/M Version 
2.0'. Now, I know that Mr Waite has 
been busy in the interim. It's also true 
that this second edition does contain 
references to XSUB and USER pre¬ 
viously missing. It doesn't, however, 
breathe a word about Concurrent, Plus 
or anything else lurking in the wood¬ 
work. 

The CP/M Primer is a slender but 
tightly-packed volume. It was invalu¬ 
able in its time, and I suppose one can 
forgive the publishers for trying out a 
little light recycling today. It does 
indeed remain very readable, but com¬ 
pared to its heftieryounger brothers it's 
like matching a KIM to a VIC. 

CP/M—The Software 
Bus 
Author: Andrew Clarke, Mike Eaton 
and David Powys-Lybbe 
Publisher: SigmaTechnical Press 
Price: £8.95 
CP/M— The Software Bus is subtitled 'a 
programmer's companion'. The book 
operates usefully and credibly at sever¬ 
al levels, though the authors' roots in 
the UK CP/M User Group no doubt give 
it that special mellow tang. 

At ground floor level, the book 
provides a mainstream introduction to 
system commands in a clear if rather 
terse way that matches most others of 
the genre. 

Secondly, it offers a mass of informa¬ 
tion on CP/M manipulation for the 
systems programmer. The final chap¬ 
ter carries some particularly neat (and 
copyright) bug-fixes and patches from 
Digital Research. 

Lastly, though version 2.2 of CP/M 
remains the primary yardstick (and 
version 1.4 hasn't been forgotten!), The 
Software Bus gives a full and fulfilling 
rundown of release 3.0 — otherwise 
CP/M Plus. Features and differences are 
noted carefully and in context. The 
constant crosstalk between the estab¬ 

lished and the incoming releases is 
probably the book's greatest strength. 
Those wary of being newly seduced by 
enhanced user-friendliness (or losing 
some old mats at the A> prompt) 
should find The Software Bus a particu¬ 
larly good sightseeing vehicle. Concur¬ 
rent CP/M, CPNET, CP/M-86 and 
assorted releases of MP/M are duly 
noted but remain strictly on the fringe. 

Asurprisingly largeamount of space 
is allotted to other proprietary soft¬ 
ware. WordStar is considered as a text 
editor alongside ED and MBasic and is 
presented as such on machines like the 
Osborne. I doubt whether we need 
eleven pages of CTRL-K and dot com¬ 
mands, but so be it. Another chapter is 
given to summarising the main high- 
level languages supported by CP/M 
micros — multiple Basics and Algols, 
CIS Cobol, Pascal-MT, and so on. 
General workings are described and 
functions/facilities listed without get¬ 
ting entangled in any comparative 
merits. Thankfully, the spread of com¬ 
patible assemblers — quite bewilder¬ 
ing for the newcomer — gets as 
thorough a treatment. 

If CP/M — The Software Bus has a 
fault, it's that it tries to be too much to 
too many, although it does handle the 
major facts of life with authority, 
enthusiasm and dignity. Very com¬ 
mendable transport. 

Soul of CP/M 
Author: Mitchell Waite & Robert Lafore 
Publisher: Howard W Sams & Co 
Price: £16.10 
Most books with CP/M in the title, 
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including the pair reviewed here and 
the complementary CP/M Bible, deal 
with the operating system at operator 
level and the odd BDOS call. That's the 
main body of CP/M titles: the Soul is 
definitely between the buttons, below 
the belt or somewhere else. 

In best Waite style, the approach is 
never off the record but usually off the 
wall. The first chapters are effectively a 
straight-no-chaser intro to 8080 
assembler, initially using DDT rather 
than ASM. A handful of inflatable 
'Mickey Mouse' programs are used to 
illustrate given functions: you type,you 
run and the explanationsfollow hotfoot 
along with the run-time mishaps! Lots 
of diagrams are used to give excellent 
clarification for memory addressing, 
bit rotation et al, together with timely 
flowcharts. 

The second group looks principally at 
system calls using the file control 
buffer. While this is clearly the task in 
hand, many readers will probably get a 
special buzz from realising what can't 
be handled in most high level scripts 
(logging into alternate drives, for exam¬ 
ple). Even more attention could have 
been given later to mixing assembler 
routines into primary Basic programs. 
However, the 'knowledge' of fixing 
back a recently ERAsed file into the 
directory will doubtless appease the 
gods. 

The final chapters — thin ice if you 
want it — look at patching BIOS for 
'non-native' peripherals. The book 
winds up with general summaries of 
8080 instruction sets, various conver¬ 
sion tables and additional routine 
listings. In parentheses, a future edition 
might provide Z80 users with more 
explicit assurance of where any bucks 
are likely to stop. 

Soul of CP/M is no textbook, nor was 
it meant to be, but it does provide a 
(usually) thoroughly practical and 
realistic path to self-determination on 
CP/M micros. Nice one. 

Financial Modelling on 
a Microcomputer 
Author: Max Dobres 
Publisher: Sigma Technical Press 
Price: £7.50 
The subtitle here is '... with Master- 
planner and PlannerCalc'. The latter, in 
particular, is now widely available for 
CP/M, CP/M-86 and MS-DOS machines, 
and at £85 is among the very cheapest 
of the spreadsheets. Importantly, and 
unusually, it's upgradable to the more 
powerful Masterplanner. 

Mr Dobres is, as it happens, market¬ 
ing manager of publishers Comshare, 
as a result of which, no doubt, the word 
'spreadsheet' is never used except for 
the piece of squared paper. However, it 

probably doesn't require the end- 
user's detachment to recognise that, 
for once, the official PlannerCalc manu¬ 
al is actually very good and as such 
doesn't demand the usual flurry of 
documentational superclones as Visi- 
Calc, for instance, has done. 

Financial Modelling is not in that 
vein, however. The book is there firstly 
to answer the questions: 'What is a 
spreadsh ... sorry, financial mod¬ 
eller?', 'How can it help me?', and so 
forth. PlannerCalc, and later on Master- 
planner, are used as a means of 
illustrating some of the answers — and 
bully for any extra branded software 
sold. A certain amount of space is 
certainly taken to sell modelling perse; 
readers will probably appreciate more 
examples of application at this stage 
rather than occasionally stumbling on 

Author: Carol Klitzner& Matthew J 
PlociakJr 
Publisher: Wiley Press 
Price: £13.95 
If Financial Modelling was squeaky 
chalk, then Using VisiCalc is low-fat 
cheese. In just five years, Visicorp's 
radical software chic (or cheek?) has 
spawned dozens of clonesand counter¬ 
clones, sold 20,000 Apples and found 
itself somewhat beached on the rocks 
for its pains. It remains nonetheless a 
household name, the Hoover of spread¬ 
sheets. The authors of this present book 
have responded accordingly. 

They blame, and with some justifica¬ 
tion, the under-use of VisiCalofacilities 
to rigid user documentation, hence the 
undervaluing of the package. Consider¬ 
ably more space is given to screen 
workings than was allowed in the 
Sigma book and at a pace and style 
suited to the average keyboard hacker. 
The rather greater range of bells and 
whistles available with VisiCalc — 

them unawares in the hands-on chap¬ 
ters. While Max Dobres is firmly pitch¬ 
ing his message to 'businessmen', a 
more relaxed and energetic tack 
wouldn't have been unwelcome at any 
point. Layout and illustrations are 
adequate but there is scope for im¬ 
provement. 

With its relative brevity and stark¬ 
ness, Financial Modelling does give 
workable answers to the 'What is . . .' 
questions, if not to the inner sanctums 
of the 'What if...' strata. Outline 
knowledge of the Comshare packages' 
capabilities might be a good backdrop 
before a shopping trip or round of 
exhibition stands. At other levels, the 
book simply shortfalls the original user 
documentation. 

Worthwhile questions, certainly, but 
not altogether a model answer. 

Boolean functions, for instance — 
partly force this approach. Another 
factor is that Klitzner and Plociak go for 
US gold and show the precise opera¬ 
tions of the package on Apple II, TRS-80 
Model III and IBM PC boxed separately. 

Although committed to the one 
branded product. Using VisiCalc makes 
a far better job of attempting to be 
generalised. The introductory chapter 
also takes care to point out where any 
financial mod . .. sorry, spreadsheet 
shouldn't be used at all (full-blown 
accounting works) and where a pack¬ 
age of this type is likely in practice to be 
a pain in the neck. 

Closing chapters are given to a 
summary of the elusive Advanced 
Version, a cheerfully uncritical look at 
the transfer facility DIF and listings for 
some of the screen routines shown in 
the main body of the book. (The latter is 
also available in the United States on 
floppy disk.) 

A useful reference book. Hil'J 

Using VisiCalc: Getting Down to Business 
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Computer 
Moderated Games 

Computer moderatedgames have their origins in 1960s postal hobbies and will 
appeal to games enthusiasts interested in wielding complete tactical power 

while the computer acts as a game analyser, or referee. TonyHetherington 

blows the whistle on one such game—football management. 

10 REM Superleaque CMG 
20 LET w*«"GDMF" 
30 DIM v» <20, 4) s DIM f*<18,20): 

DIM y(5.8> x DIM v*<33,9>: DIM p 
*(10,34): DIM a*<10,173): DIM c< 
10) 

40 FOR n-1 TO 5: FOR m»l TO 8: 
READ y<n,m>: NEXT m: NEXT n 

50 FOR n-1 TO 20: READ w(n,l), 
w(n,2>, w <n,3),w <n,4): NEXT n 

60 FOR n-1 TO 18: READ f*(n): 
NEXT n 

70 FOR n-1 TO 33: READ v*(n>: 
NEXT n 

80 FOR n-1 TO 10: READ p*<n): 
NEXT n 

90 READ Orders,Process,Report, 
OK,input,validate,assign,error,T 
actics.Incidents,training,update 

100 DIM 1 (26,7 FOR n-1 TO 26 
: LET 1S <n)—w* <INT <RND*3)+1> +CH 
R* <INT <RND*9)+65)+CHR* <INT <R 
ND*9> 4-75) +"P00y": NEXT n 

110 FOR n«l TO 10: LET c(n)«100 
OOOOr NEXT n 

120 GO TO 3550 
130 REM weeklv routine 
140 FOR w-1 TO 18: LET week-w 
180 REM save game 
190 CLS : PRINT “Position a bla 

nk cassette ready to save the 

200 PRINT : PRINT "press any ke 
y when ready": PAUSE 0 

210 CLS : PRINT AT 10,105"SAVIN 
G SUPERLEAGUE" 

220 SAVE "SL" LINE 282 
230 CLS : PRINT "Rewind tape to 
verify saving." 
240 PRINT : PRINT "press any ke 

v when ready": PAUSE 0 
250 VERIFY "" 
260 GO SUB OK 
270 IF INKEY*-"n" THEN GO TO 19 

280 STOP 
282 GO SUB Orders 
284 CLS : PRINT "Processing Ord 

ers": GO SUB process 
286 GO SUB Report 
290 NEXT w 
300 REM Input orders routine 
310 REM 
320 REM Accepts and validates 
330 REM orders for each team. 
340 REM 
350 REM - 

360 DIM s(10) : DIM t<20,4 

BORDER C 

DIM d <10): DIM m<l 
370 FOR t«l TO 10 
380 PAPER 0: INK 7 

LS 
390 FOR n-1 TO 10 
400 PRINT AT (CODE p*<n,l))-6E 

(CODE p* <n,2))—65? p$ <n,3 TO ) 
410 NEXT n 
420 PRINT AT 3, 17:a*(t,1 TO 1C 
430 FOR n-1 TO 4: PRINT AT 5+r 

215w*(n): NEXT n 
440 LET err—0: LET trp-1: LET 

450 IF v* (v, 1 TO 3)«"eof" THEIn 

480 IF v*<v,9)<>"*" THEN GO TO 

490 INPUT "Enter offer ".bid 
500 PRINT AT ix,iy5bid 
510 LET trp-trp+1 
512 LET t<<t*2)-2+trp,2)-bid 
514 LET v-v+1: GO TO 450 
520 GO SUB input 
530 GO SUB validate 
540 IF vr©t«l THEN GO SUB error 

: GO TO 450 
550 GO SUB assign 
552 IF err—1 THEN GO SUB error: 
LET err—0: LET v-1: GO TO 450 
555 IF v* <v,8)—"*" THEN LET v-v 

560 IF v* <vS, 8) < : 
-(CODE (v*(v,8))> • 

570 GO TO 450 
580 NEXT t 
590 RETURN 
600 REM Input sut 
610 REM 
620 REM-- 
630 L 

* THEN LET \ 

640 FLASH 
: FLASH 0 
650 IF INKEY*C 

660 IF INKEY*: 
670 LET i*-INKEY* 
680 PRINT AT ix.i> 
690 RETURN 
700 REM validate « 
710 REM 
720 REM --- 

PRINT AT ix,iy5* 

THEN GO TO 

THEN GO TO 6 

80 
740 IF CODE i*>—CODE (v*(v,4>) 

AND CODE <i*)< —CODE (v*(v,5>) T) 
EN LET vret—O: GO TO 770 

750 IF i*>—v*<v,6) AND i*<-v*(> 
,7) THEN LET vret-O: GO TO 770 
760 LET vret-1 
770 RETURN 
780 IF i*-v*(v,4) THEN LET vret 

-0: 60 TO 830 
790 IF i*—v*(v,5) THEN LET vret 

-O: GO TO 830 
800 IF i*-v* <v,6) THEN LET vret 

-0: GO TO 830 
810 IF i*-v* <v,7) THEN LET vret 

830 RETURN 

860 REM — 

950 FOR n—7 TO O STEP -1 
960 BEEP .02,.02 
970 BORDER n 
980 NEXT n 
990 RETURN 

lOOO REM 
1010 REM Assign routine 
1020 GO TO 1020+(CODE <v*(v,9>>- 

1030 LET d-VAL i*: RETURN 
1040 LET m-VAL i*: RETURN 
1050 LET f-VAL i*: IF d+m+f<>10 
THEN LET err=l 
1055 RETURN 
1060 LET q(t)—w<CODE a*(t,16+((C 
ODE (i*)-65)*6)+2)-64,3) 
1062 IF a* (t, 16+< (CODE <i*)-65>* 
6+1))< >"G" THEN LET q(t)»80 
1064 IF a*(t.16+((CODE (i*>-65>* 
6+4 > > <>"P" THEN LET g(t)-70 

: RETURN 
1070 REM 
1080 REM 
1090 REM 
1100 GO TO 1112 

i LET fc 

216PCW 



If you're bored with zapping aliens and 
find adventure games too restricting 
then your future happiness may lie in 
computer moderated games (CMGs). 
They leave the cunning, strategy and 
tactics to humans while relegating the 
witless computer to number crunching. 

The mechanics of CMGs are quite 
simple. The game is played in a number 
of turns: each player fills in an order 
form which is sentto the games master 
(GM) — he who owns the computer. 
The GM then enters the orders into the 
machine, prints the turn reports, distri¬ 
butes them to the players and the game 
proper commences. 

The beauty of such a system is that 
the computer need not be in the same 
location as the players. One CMG, run 
from California, has thousands of play¬ 
ers throughout the world. It's based on 
a feudal kingdom and even has its own 
currency! 

These large American games are 
expensive to play (around £2.50 per 
turn) and are therefore more the 
domain of the idle rich. Consequently, 
CMGs might have remained in obscur¬ 
ity if it hadn't been for a dedicated band 
of fanatics who played games by post. 

The postal games hobby was found¬ 
ed in the 1960s for those who enjoyed 
playing adult board games but hadn't 
the time nor the opponents for face to 
face combat. Players sent in orders 
every month to be processed by the GM 
and the results appeared in amateur 
magazines distributed to the players for 
a few pence. 

As you can see, the postal players 
were playing CMGs twenty years ago 
but without the computers. With the 
advent of affordable machines this has 
changedand nowfewGMsarewithout 
a trusted micro. 

Consequently, low cost CMGs have 
been developed as an amateur hobby 
and the following listing is the first 
for such a game in a professional 
magazine. 

Superleague 
Many subjects lend themselves to this 
game format, ranging from galactic 
war to football management: the latter 
isthe subject of the game featured here. 
Called Superleague, the explanation 
given below can be distributed to the 
players as a set of rules. 
Rules 
The year is 2044 and the football league 
has been reduced to 10 teams. You are 
the manager of one of these teams and 
your first task is to buy a squad of 
players using a meagre budget of one 
million credits. A table of the cost of 
players is printed below. 

Player Level 
0 
1 
2 
3 
4 
5 
6 

Cost (credits) 
10,000 
40,000 
70,000 

110,000 
170,000 
210,000 
300,000 
400,000 
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8 500,000 
9 650,000 

Before you plan your squad a little 
more information is required. Players 
fall into four distinct groups: goalkeep¬ 
ers, defenders, midfielders and for¬ 
wards. They all cost the same per level 
but you should have reserves of each 
type. Incidentally, avoid spending all 
your budget immediately as other 
players become available throughout 
the season via the league transfer list. 
The maximum number of players 
allowed in a squad is 26. 

A player's level is central to the game 
and is a measure of his skill and fitness. 
The top level which any player may 
reach is 20, but when a manager 
purchases a player he has no idea what 
the player's maximum potential is. This 
is generated randomly by the program 
during the game. 

Levels are important as they directly 
affect the outcome of each game. For 
example, the difference between the 
team's midfield levels determines the 
number of scoring chances generated 
from midfield. 

The players are divided into groups 
by the field position in which they play. 
Aforward can be played in goal but his 
effective level will be reduced. Similar¬ 
ly, circumstances may dictate that you 
field injured or suspended players. An 
injured player plays at below his 
normal level, while fielding a sus¬ 
pended player is the equivalent of 
playing a junior (not one of your stars) 
and results in a playing level of minus 
one. 

Once your squad selections have 
been submitted the game begins. At 
each turn the GM asks you to send in a 
completed order form which contains 
the following information for the com¬ 
ing turn: 
Team formation. 4-3-3, for example, is 
the formation in which your team will 
play. It shows the numberof defenders, 
midfield players and forwards. 
Team sheet. Fill in the squad letters of 
the players you wish to play. Note that 
the league imposes the following res¬ 
trictions: you must play one and only 
one goalkeeper, between two and five 
players in the otherfield areas and have 
a maximum of 11 players. 
Style of play. A number between one 
and five representing a range of styles 
from brutal (1) to protective (5). The 
style you play affects not only the 
number of fouls you concede but also 
your opponents' injuries and the num¬ 
ber of your team's players that are 
booked. If a player is booked three 
times he's suspended for a number of 
weeks. 
Team tactics. There are three main 
tactics employed by teams in Super¬ 
league: man to man marking, the 
offside trap and the anti-offside trap. 
Each team hasan initial rating in each of 
these tactics of one. 

GAMES 
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The tactics employed by each team 
and its skill in effecting them influence 
the match result. There is also interac¬ 
tion between tactics used by the teams; 
for example, the effectiveness of an 
offsidetrap is reduced if the opponents 
are playing anti-offside tactics. 
Training. Each week the club's trainer 
coaches his players in onearea. He may 
increase individual players' levels or 
increase the team's skill in a particular 
tactic. 
Scouting. Information on the opposing 
team's players and tactical skills is 
invaluable to you as a manager so 
scouts are employed. For each turn you 
may request the skill level of one 
particular tactic and details of two 
players. 
Transfer bids. You can make two bids 
for any player currently on the transfer 
list. They are scouted (enter Z for team 
code) and the highest bid will buy the 
player. 

All orders are collected by the GM 
and entered into the computer, which 
processes them and produces printed 
reports for each manager. These re¬ 
ports contain essential information 
including match results, league table, 
next week's fixtures, transfer list, scout¬ 
ing information and details of your 
team and squad of players. 

The object of the game is to win the 
league. There are no restrictions on the 
exchange of information between 
managers but remember — there's 
only one winner. 

Each team plays each othertwice in a 
season with three points awarded for a 
win and one for a draw. Any ties in 
points totals are resolved by goal 
difference. 

Coding 
The three main functions of a computer 
moderated game are: accepting order 
entry; processing the orders; and, 
finally, printing out the results. 

The order entry routine should ideal¬ 
ly be as user-friendly as possible and 
mirrorthe orderform format. The input 
routine of the listing includes a valida¬ 
tion check that intercepts errors before 
they can get into the program. Central 
to this validation procedure is the string 
array V$ which includes in its fields the 
following information: the coordinates 
for data input; the range of allowed 
values; and a pointer to the correct 
assignment statement so that data can 
be stored in the correct variable. 

When the orders have been entered 
they are processed by the program in 
accordance with the rules of the game: 
the relative strengths of the teams are 
determined before the matches com¬ 
mence. When the matches are over, the 
appropriate files are updated before 
continuing to the reports section. 

Finally, reports are printed and sent 
to each player but it's important to 
include a facility to reprint reports made 
illegible by printer malfunction. 

E0 
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Training Packages 
Getting to know a spreadsheet can be difficult, especially if you have to rely on 

themanual. But there are alternatives. Mike Liardet and Jerry Sanders 
investigate onscreen, hands-on spreadsheettraining packages 

Many specialist training establish¬ 
ments have recognised that software 
suppliers are not moving fast enough 
with training, and are offering their own 
training packages, especially for the 
popular products like spreadsheets. 
Three such organisations are Ad¬ 
vanced Systems Incorporated (ASI), 
Infosound and Microcal. 

ASI is relatively new to the world of 
micros, but has a long-established 
reputation for in-house mainframe 
training with large multi-national com¬ 
panies. Infosound and Microcal are 
both younger UKcompanies, started in 
1981 and 1982 respectively, but 
flourishing. Infosound also began with 
in-house audio training for large com¬ 
panies and is now exporting to the 
States, where Infosound Inc was set up 
afterthe UK parent company. Microcal 
also seems to be doing well. It claims to 
have sold more micro training pack¬ 
ages — 70,000 plus — than any of its 
competitors. 

ASI and Microcal use product simula¬ 
tion while Infosound's technique is to 
haveyouloaduptherealthingandthen 
follow a cassette-based tutorial. So 
how does the spreadsheet training of 
the three companies compare? 

! MicroTutor 
Maker: ASI 
Spreadsheet Training for: Lotus 1-2-3; 
VisiCalc; EasyPlanner 
Price: £60 plus VAT per course. 
Contact: Freephone MicroTutor 
or (01 (602 3011 
ASI manuals claim to get you up and 
running in a couple of hours! This is an 
exaggeration and may even put some 
people off: who wants to pay £60 plus 
VAT for something they won't be using 
for more than an hour or two? The' 

paradox is that the less time you spend 
with the software the more you should 
be prepared to spend on it, but even so 
the MicroTutor series is the least 
expensive of the packages reviewed 
here. 

Each MicroTutor product is supplied 
as a single disk with a ring-bound 
manual in an IBM-style library case. 
Much of the manual repeats informa¬ 
tion covered in the course itself and I 
found it by and large superfluous— it's 
just that software purchasers expect 
manuals for their money! 

The start-up instructions tell you to 
switch the machine on with the operat¬ 
ing system disk in drive 'A' and the 
MicroTutor disk in 'B'. Activate the 'B' 
drive by typing 'B:', then enter the 
tutorial by typing ATI. Why not ASI? ATI 
is the American company whose pro¬ 
ducts ASI has adopted, pepped up and 
marketed as the MicroTutor series! 

After a list of credits to rival the 
opening of Ben Hur a main menu 
appears, giving the option of ending (I), 
running through a pre-programmed 
sequence of lessons or selecting your 
own lessons.. 

If the Escape key is pressed to finish 
you are subjected to yet more ASI 
'blurb' — this time a run-down on the 
complete range of 22 MicroTutor pro¬ 
ducts. Ifthe wrong disk is inserted atthe 
beginning, the complete run-through 
takes one minute 20 seconds before 
you see the magic message: "END OF 
ATI TRAINING POWER."Anotinsignifi- 
cant in-road on the hour that ASI claims 
you will need. 

The MicroTutor products assume a 
basic understanding of the keyboard. 
The documentation provides informa¬ 
tion on special keystrokes, such as 
CTRL and 'function keys' but not SHIFT. 
Neither is the TAB key explained (it's 

not marked as such on the PC). 
Whenever MicroTutor expects a key¬ 
stroke to be made it indicates what is 
needed with a highlighted message. 
MicroTutor will usually accept either 
upper or lower case letters equally, if 
that is the way the real software works. 
It does not go into laborious detail on 
exactly howto make the keystroke, and 
if you do get it wrong it tells you to try 
again. 

The general MicroTutor approach is 
to present a lesson as a sequence of 
information screens. Some screens are 
simply explanation, in which case the 
space bar is pressed when reading has 
finished. 

The most interesting parts of the 
lessons are the simulations. The screen 
is split in two: the top half is a precise 
snapshot of a screen from the product 
you are learning, and the bottom half 
displays MicroTutor's explanation and 
instructions. MicroTutor warns that 
you are seeing a simulation and that in 
reality the whole screen would display 
the spreadsheet, so there is minimal 
chance of any confusion. MicroTutor is 
unable to record spreadsheet changes 
instantly so there is a short pause while 
it reads the next screen from disk, and 
then redraws it from top to bottom. 

The required keystrokes are always 
highlighted and it's not usually neces¬ 
sary to enter more than three or four at a 
time; it is actually possible to skim 
through a lesson doing nothing more 
than finding your way around the 
keyboard. 

It is possible to abandon a lesson by 
pressing the Escape key but there is no 
facility for resuming exactly where you 
left off. A genuine beginner takes about 
30 minutesfor a lesson, but it is possible 
to do a lesson in five minutes if you are 
an expert, lending some validity to 



ASI's one-hour claim. If you can do the 
lessons at that speed then you don't 
need MicroTutor! 

I liked the content and style of the 
MicroTutor lessons. ASI's years of 
experience in training have been put to 
good use here. The general treatment is 
clear, simple and factual. 

A review menu is included: this is 
actually a misnomer, since it does not 
give access to review material at all but 
enables you to sequence the lessons 
themselves, although I was never quite 
sure which keystrokes would find it. As 
an example of a review menu the 
VisiCalc MicroTutor offers a choice of 
any one of 10 lessons (Fig 1). However, 
to go through an uninterrupted sequ¬ 
ence of lessons the letters for the 
lessons are typed in any order and input 
by pressing ENTER. To start with, it is 
better to take the lessons in the 
sequence given. There is little benefit in 
being able to print the spreadsheet 
(option H) if you cannot set it up in the 

first place (option A). 

Lotus 1-2-3 
The Lotus 1-2-3 MicroTutor is the best 
value for money in terms of course 
content. There are approximately 
250,000 characters of tutorial text on 
the disk, arranged as 13 lessons. In fact, 
the MicroTutor 1-2-3 disk directory 
shows 26 text files in all, with myste¬ 
rious names like '160.X'. It would be 
neater if all this information were 
organised in just one file. 

Fairly early on, the tutorial comes up 
with the recommendation that you 
familiarise yourself with 1-2-3's own 
tutorial. This advice is better ignored. 
The MicroTutor's real strength lies with 
complete newcomers, and if you are 
prepared to work through the manufac¬ 
turer's own material then you can 
probably dispense with MicroTutor 
altogether. 

The introductory material gives 
several screens of overview explaining 
briefly what 1-2-3 is ('a powerful soft¬ 
ware program designed to help you 
manage and control information') and 
what can be done with it ('spreadsheet, 
electronic filing cabinet, graphics sys¬ 
tem or word processor'). 

MicroTutor then tells you what to 
expect, outlining the content of the 
different lessons, and at this point you 
a re ready to sta rt you r f i rst I esso n. Let's 
take one lesson at random and go 

through it in more detail. 
Creating a Database. You are given a 
run-down on what is going to be done 
— 'a payroll information system for R & 
G Inc' — and why you might want to do 
it — 'to help make decisions on staff 
payrises.' The first column of the 
spreadsheet is to be used for names, 
but it looks too narrow. The MicroTutor 
takes you carefully through each key¬ 
stroke needed to change the column 
width. If you hitthe wrong key it repeats 
the request until you get it right. The 
simulation display at the top of the 
screen looks exactly like a real 1-2-3 
spreadsheet. 

Having got the column width right, 
you set up a heading 'EMPLOYEE 
NAME' and the other column headings 
are automatically done for you. 

1-2-3 has a facility for locking titles, 
where they remain permanently visible 
at the borders of the screen even when 
you are working in the depths of the 
spreadsheet. MicroTutor summarises 

all the material covered before handing 
you over to the review menu to select 
your next lesson. 

Many of the lessons continue with 
this original example, gradually adding 
bits to it: it serves as a satisfactory 
vehicle for introducing many of the 
1 -2-3 facilities. Fig 2 gives some indica¬ 
tion of MicroTutor's different levels. 
VisiCalc and EasyPlanner 
VisiCalc and EasyPlanner are simpler 
than 1-2-3 so do not merit the same 
weight of tutorial material. 

For a presumably historical reason, 
the VisiCalc tutorial is not started by 
typing 'ATI', but 'PLAN-PWR'. This 
minor anomaly must have slipped 
through ASI's repackaging process. 

The overall tutorial formula is very 
much the same as 1 -2-3 but with some 
interesting interludes such as the exer¬ 
cise to save to the disk. The disk actually 
starts whirring even though it is not 
really saving anything. You can't get a 
much closer simulation than that! 

In contrast, the printing exercise is 
rather less realistic. Following the 
correctly entered keystrokes, Micro- 
Tutor merely tells you that if you were 
running the real software you would 
see a real printout at that moment. 

In some instances the tutorial tells 
you to work in a way at odds with 
'normal practice'. For example, it is 
almost always quicker to move short 

distances around the spreadsheet by 
using the arrow keys. MicroTutor nor¬ 
mally forces you to do it by the GOTO 
command. This is simpler to arrange in 
the tutorial but takes longer when you 
do it in the real system. 

At certain moments in the 'whatif' 
lesson you are asked to watch a specific 
cell as it changes. On a real spreadsheet 
system you would be able to dothis, but 
the screen display does not work the 
same way with MicroTutor. Instead of 
seeing the new value fall into place you 
are stunned by the flash as the screen 
clears and is redrawn from scratch. 

EasyPlanner differs slightly from 
most spreadsheet systems in that it is 
menu-driven and works by a command 
language. This presents no special 
difficulties for tutoring, other than the 
fact that most operations take more 
keystrokes. 

VisiCalc in One Day 
Maker: Infosound/London Business 
School 
Spreadsheet Training for: VisiCalc 
Price: £70 plus VAT per course 
Contact: Ian Archibald, (01) 305 0549 
And now for something slightly differ¬ 
ent — audio training. The London 
Business School, in conjunction with 
Infosound, has just produced its first 
audio cassette training package. Called 
'VisiCalc In One Day', the product is 
available only on the Apple lie and 
llplus (or Europlus). 

This package adopts a very different 
approach. Nosimulationsatall here: to 
usethepackageyou must already have 
purchased VisiCalc for the Apple, and 
it's with the real package that the 
training takes place. The advantage is 
obvious: the full screen is devoted to 
real functions, and the student can stop 
at will to explore avenues which look 
interesting and aren't on the audio 
script, or simply practise. The dis¬ 
advantage is that you can't assess the 
applications product through the train¬ 
ing material before you lay out the 
cash! 

VisiCalc In One Day (VIOD) comes in a 
stout plastic binder containing two 
audio cassettes, a training diskand a set 
of 12 help cards which summarise the 
steps and keystrokes needed to achieve 
specific functions. 

All you need do is insert an audio 
cassette into a tape recorder and switch 
on. Stirring opening music is followed 
by an introduction from the two presen¬ 
ters, John Rye and Nicolette McKenzie. 
You are told that you'll be offered 
breakpoints during the course, which is 
estimated to take eight hours, and that 
you'll be guided back each time so you 
can return to where you left off on the 
screen. Nicolette, in true listen-with- 
mother tradition, checks that you are 
sitting in front of an Apple with a 
VisiCalc disk, and reminds you that it's 
important to have the right version of 
the disk for your version of the Apple. 

The course assumes that you know 

REVIEW MENU 

Setting upyourworksheet 
Entering data 
Saving your worksheet 
Exiting from VisiCalc 
Loading a worksheet 

F Inserting a row 
G Modifying your worksheet 
H Printingyourworksheet 

I Erasingyourworksheet 
J Exercises 

— ESC Escape and Stop 

Select the appropriate LETTER and press the RETURN key: 

Fig 1 MicroTutor: VisiCalc review menu 

PCW221 



SPREADSHEET 
how to turn on the Apple and how the 
keyboard works, but little else. The first 
instruction, for example, is: 'Begin by 
picking up the VisiCalc program disk 
which has the Visicorp logo on it. Hold 
the disk by its paper envelope. When 
you come to remove it from the 
envelope, be sure to hold it by the label 
— never touch the exposed parts of the 
disk.' 

The audio scripts have been carefully 
thought out to avoid confusion. The 
system adopted is to tell the student 
what to do first, and then issue a'do that 
now' instruction. Users are asked notto 
take any action until this instruction is 
issued, although the temptation is 
often to press the appropriate keys as 
soon as you catch the narrator's drift! 
Similarly, for those instructions which 
take time to execute, a musical jingle is 
played. 

The VIOD training disk contains 19 
files, each one a spreadsheet model 
relating to the business of the third 
voiceonthetape, Dan. Dan hasdecided 
to take up an Intergalactic Video Hire 
franchise for which he needs a large 
bank loan, so VIOD uses his predica¬ 
ment to illustrate what it calls the 
'exciting power' of VisiCalc. 

There is no tutorial interaction in 
VIOD: you carry out the instructions 
given on the tape, loading in different 
models as you go. Progress checks are 
prompted by a narrator telling you that 
the figure in a particularcolumn should 
be, say, £10,345. If it isn't, you have 
three options: consultthe relevant help 
card (the tape points you to the right 
one); re-wind the tape and go through 
the sequence of instructions again; or 
load the correct model from the disk to 
enable you to go on with the next 
lesson. This last course of action is 
highly undesirable if you're a serious 
student because you never find out 
where you went wrong. 

The opening sequence is a demon¬ 
stration of what VisiCalc can do. You 
then learn how to load a Visi-file and 
watch the effect on Dan's monthly loan 
repayments of a change in the loan 
period. This is followed by model 
building and expansion, replication, 
formulae and formatting. The same 
even pace is maintained throughout. 
By the end of the course all aspects of 
VisiCalc have been covered, up to and 
including use of the Data Interchange 
Format (DIF). Unlike the Hands-On (see 
below) and MicroTutor series, VIOD 
makes use of a printer, so you can get 
hard copy of your work as well as see 
the results of the printing part of the 
tutorial. 

Hands-On 
Maker: Microcal 
Spreadsheet Training for: Multiplan 
Price: £80 plus VAT per course 

Contact: Peter Wellings, (01)943 1257 
The Microcal Hands-On range of pro¬ 
ducts has grown out of a contract to 
produce training material for Xerox. It 
includes Hands-On Basic, Cobol (up to 
mainframe standard), MS-DOS, CP/M, 
dBasell and, on the spreadsheet front, 
Multiplan. 

Hands-On is in direct competition 
with MicroTutor, and on the surface 
approaches the task in the same way. 
Split-screen simulation is the order of 
the day again, but Hands-On is different 
in that it allows trainees the opportunity 
to type in complete statements, rather 
than the two or three keystrokes on 
prompt that MicroTutor demands. 

Hands-On's texts are structured in 
database format as indexed sequential 
files. When the trainee response has 
been input, the whole expression 
analysed and the tutor branches to an 
appropriate part of the tutorial to teach 
the bitsthestudent has misunderstood. 

This really places the Hands-On 
series in a different league to MicroTu¬ 
tor. What's more, disks can be used by 
up to 9000 individual students, and 
each student is addressed personally 
after logging on. You can stop at any 
one of several modular breakpoints 
and the programs store your position 
until you log on again. An interrogation 
program called Supervis enables train¬ 
ing managers to analyse theirstudents' 
results and print reports. 

Personalisation can cause problems 
though. Using Hands-On's MS-DOS 
training package which works on the 
same methodology as the Multiplan 
tutor, I failed to log on after a break. The 
program informed me that my name 
and registration number did not match 
and I was therefore an unauthorised 
user. In fact, my registration number 
was 0002 but I had typed 2.1 was finally 
accepted when I typed all four digits. 

The Multiplan version forthe IBM PC 
comes on three double-sided, double¬ 
density 350k disks, with an A5 ring- 
bound manual. Four hours is the 
recommended study time butthe docu¬ 
mentation stresses that breaks should 

be taken. Although the program 

assumes no knowledge of the 
keyboard, it doesn't teach you what a 
micro or its peripherals are either: this 
is covered in the operating system 
packages, which can be used by abso¬ 
lute beginners. 

Conclusions 
If you are struggling to learn, all these 
products have a great deal to recom¬ 
mend them. ASI unashamedly admits 
that a MicroTutor does not teach you 
everything, just a 'minimal subset' of 
the product. Hands-On and VIOD both 
take longerto use (fourand eight hours 
respectively) and for that reason are 
able to teach a greater range of 
material. Hands-On is far more respon¬ 
sive than MicroTutor: the former's 
ability to branch on response puts it in a 
different class to MicroTutor's 'do it 
again until you get it right' approach. 
This does, however, make Hands-On 
sessions potentially more lengthy and 
involved: if you tend to prefer 'parrot 
fashion' to 'understanding as you go' 
learning, then MicroTutor is probably 
for you. 

For those still trying to decide 
whether to buy a spreadsheet at all, 
then VIOD is the tutor to avoid unless 
you already have a VisiCalc disk. Of the 
two simulation products, Hands-On 
has more all round facilities, but Micro- 
Tutor assumes less basic microcom¬ 
puting knowledge and may thus be 
better for someone who is new to both 
spreadsheets and microcomputing. 

Both MicroTutor and Hands-On are 
tutorials, so you have no more control 
over the course of events than is built 
into the program. 

VIOD, on the other hand, being the 
superimposition of training material on 
an 'up and running' VisiCalc session, 
gives you the opportunity to go off at a 
tangent at any point, and even abandon 
the course material to follow up an 
interesting line of enquiry — this 
approach will probably suit the more 
adventurous among you! 
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Congratulations. This is the graph you created. When you actually view the 
graph on your screen, it will not look quite like this. 

| Press SPACEBAR to go on; ESC to stop 11 
Fig 2 MicroTutor: learning 1-2-3‘s graphics 
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/ NEW! From Tandy- 

The TRS-80 Colour Computer 2, 
see She wasn t askina the 
riaht question. The 

16K Standard Colour Computer 2. Easily 
attached to any TV - Program Pak cartridges let you battle 
starships in outer space - and lots more. But playing 
games is only the beginning. Your children can learn 
maths or typing, enjoy literary classics or make glorious 
computer “paintings”. Our entertaining instruction 
manuals will have you writing programs with colour 
displays and sound in no time! Colour BASICs simple 
commands let you quickly produce drawings, diagrams 
and charts. Choose from eight brilliant colours, create 
musical tones, solve problems, analyze data and much 
more, then save your work on tape with an optional 
cassette recorder, you can easily and quickly add a pair of 
joysticks and a printer. The standard colour BASIC 
language includes data and string handling, dimensioned 
arrays, maths functions and 9-digit numeric accuracy. 
Includes comprehensive manual. 
26-3026 . £159.95 

16K Extended Colour Computer 2. All the features of 
Standard BASIC, plus advanced programming capabilities 
to create high-resolution colour graphics using simple 
one-line commands. 26-3027 . £199.95 

Features a Smart White Case and 
Profile Typewriter-Style Keyboard! 

64K Extended BASIC Colour Computer. Gives 32K RAM, 
or 64K with optional OS-9 Disk Operating System. 
26-3003B £269.95 

Who Is The Colour Computer For? It’s ideal for 
anybody who wants to enjoy video games in a system 
that can be used for many other household, business 
and educational tasks. It's great for beginners who 
want a computer that’s easy to learn on - but not 
limiting - and it’s perfect for hobbyists who want a full- 
features system with the opportunity for advanced 
graphics and programming expansion. 

Over 350 Stores 
And Dealers 
Nationwide 



The 150 from Hewlett Packard features the very latest in microcomputer 
engineering — a touch screen. Bearing in mind the company's hesitation in 

producing new products before closely examining its competitors' offerings, 

Peter Bright assesses this well-publicised machine: a gimmick 
or a vastly superior innovation ? 

Whenever Hewlett Packard (HP) re¬ 
leases a new machine you can rely on 
two things: 1) it will work; and 2) it will 
be expensive. HP's latest machine, the 
150, seems to fulfil these criteria: it 
certainly works, but will cost you well 
over £3000. 

If you have seen the television 

advertisementforthe150you will know 
that its main selling point is a touch 
screen. Instead of pressing keys or 
moving mice to control the machine, 
you just wave your finger in the general 
direction of the screen and it will obey 
your every whim. To back up the 
screen, the 150 sports an Intel 8088 

16-bit processor, 256k of user RAM and 
some ultra sharp graphics. But does all 
this justify the high price tag? 

Hardware 
The 150's main processor/display unit 
is extremely small. The main unit 
contains the VDU and touch screen. 



processor, RAM and an (optional) 
internal thermal printer,allcontainedin 
a box measuring just 30 x 30 x 29 cms 
(approximately one cubic foot). In 
addition to the main processor/display 
unit the review machine also came with 
a very ugly tilt swivel unit, a floppy disk 
unit and a keyboard. All casings are 
made of high density plastic. 

The 150 is well catered for as far as I/O 
is concerned. A look along the back 
panel shows that it has two RS232 serial 
ports and one HBIB parallel port. Both 
of the RS232 ports can be set under 
software control at speeds of up to 
19,200 baud. 

The HBIB was invented by HP (but is 
better known as the IEEE 488 interface) 
and allows up to seven devices to be 
daisychained onto one port. These 
devices can be printers, plotters, disks, 
lab equipment or any device conform¬ 
ing to the IEEE 488 standard. The only 
problem is that the 150 hasn't got a 
Centronics parallel printer interface so 
you may have to fork out more money 
and buy a RS232 card for your printer. 

The rear panel also houses the on/off 
switch, along with a battery holder 
which takes two Duracell-type batteries 
to run the clock and the battery-backed 
CMOS RAM. 

Inside the machine is a work of art. 
Virtually every available space within 
the casings has been used and every 
board is of the highest quality. 

The main processor in the 150 is an 
Intel 8088, souped up slightly and 
running at 8MHz rather than the more 
usual 5MHz. 

The entry level machine comes with 
256k of user RAM. This is in addition to 
60k of alpha and 32k of graphics video 
RAM used by the system. The user RAM 
can be expanded up to 640k by slotting 
in extra RAM cards. The 150 also has 
256 x 4 bits of battery-backed CMOS 
RAM, which is used to hold the current 
default system settings — such as 
which keyboard character set you are 
currently using. 

Most other business micros have 4k, 
or at the most 8k of ROM which is 
usually only used to hold the bootstrap 
operating system loader. The 150 has 

160k of ROM, which not only holds the 
bootstrap but also diagnostics, termin¬ 
al mode firmware, touch screen decod¬ 
ing firmware, and so on. The result is 
that much of the software the machine 
needs is already resident and does not 
need to be loaded from disk. This is 
most evident when the machine is in 
terminal mode, when the disks are 
unnecessary. 

The 150isbasedona busarchitecture 
using a mother board and a number of 
daughter boards. The mother board 
has four slots, two of which are used by 

the processor board and the video 
controlled board. 

The main processor board has a 256k 
RAM board and an RS232 board piggy¬ 
backed onto it. The two other slots on 
the motherboard can be used for extra 
256k RAM cards. 

All the PCBs are well made with no 
evidence of jumper leads or last minute 
changes. The power supply and the 
high voltage screen circuitry live either 
side of the tube. 

Getting into the machine to change 
the boards is very easy. To reach the 
processor board and the video board, 
remove a cover on the back panel and 
slide the boards out. To get at anything 
else remove the top cover and/or the 
front cover: these come off easily by 
undoing two quick release screws on 
the top panel and a couple of snap-on 
connectors underneath the front panel. 
Touch Screen 
Whenever the screen is touched the 
machine can reason where your finger 
is and act accordingly. The operation 
behind this is very simple. Two banks of 
LEDs and photodiodes are arranged so 
thatthe light beams from the LEDs form 
a 23 x 40 matrix just in front of the 
screen. When you point at the screen 
your pen (or finger) will break one or 
more of the horizontal and vertical light 
beams. The machine works out where 
the intersection of the two beams is and 
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BENCHTEST 
acts accordingly. 

This arrangement works 
very well. The LEDs and photo¬ 
diodes are set into the cowling around 
the screen and the only indication that 
it's different from a normal screen are 
the rows of holes for the light beams. 

The major drawback of the system is 
the resolution of the touch sensors. As 
they only have a resolution of 23 x 40 
it's difficult to position the cursor with 
your finger accurately — I found it 
easier to use a pen or pencil. The other 
option is to position the cursor roughly 
with yourfinger and then use the cursor 
keys to finish the job. This is only a 
problem when the target.is small: 
however, the targets are usually large 
enough to be located easily with your 
finger. 

The only other problem is that the 
machine occasionally fails the start-up 
diagnostics, due to dust building up on 
the screen and round the edges which 
obscuresthe light beams. This happens 
with very low levels of dust but is easily 
cured with a quick wipe with a clean 
cloth. 

The display itself is worthy of a 
mention because of its very high 
quality. Although it only has a 9in 
screen, the resolution is very sharp. All 
the characters are well formed and easy 
to read: the graphics are needle sharp. 

The 150 has two display modes: 720 
x 378 in alpha mode and 512 x 390 bit 
mapped in graphics mode. The screen 
displays 80 characters by 27 lines. Lines 
one to 24 are used in the same way as 
any other display, lines 25 and 26 are 
used to display eight touch-sensitive 
softkey labels and line 27 is a status line. 

Each display mode is handled by its 
own hardware and software drivers 
which can be used independently and 
then mixed on the screen. The problem 
is that although both pages can be 
displayed on the screen at the same 
time, the data is held in two different 
areas of memory therefore screen 
dumps to a printer are difficult. 
Disks 
The review machine was supplied with 
twin Sony 3.5in 270k microfloppy disk 
drives, housed in a separate unit which 
needs its own power supply and has its 
own on/off switch. 

HP has removed all references to 
Sony on the disks and has even been 
cheeky enough to print its own name on 
the shutters in place of the Sony logo. 

While I was testing the machine one 
of the drives went down. It took an HP 
engineer just 10 minutes to replace it. 
The drive unit is connected to the main 
unit via the HPIB interface. The advan¬ 
tage of this system is that it is very easy 
to hook up hard disks or 8in or 5.25in 
floppies so long as they conform to the 
HPIB standard. I have no complaints 
about the disks other than they are 
occasionally slow; it's difficult to know 

The PCBs are well made with no evidence of jumper leads 

The HP150 is based on a bus architecture using mother and ^daughter boards 
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whether this is the fault of the drives or 
the Personal Applications Manager 
(see below). 

The review machine was supplied 
with an integral 80 character thermal 
printer built into the top cover of the 
main unit, lam not a great fan of thermal 
printers — this one prints in a strange 
light blue colour — but it served its 
purpose. 
Keyboard 
This is the widest unit of the whole 
machine. In fact, it looks rather out of 
place because the rest of the machine is 
so compact. It's connected to the main 
unit via a coiled cable and a BT-style 
multi-way plug, and can be made to tilt 
upwards by pulling down a flap on the 
back. 

The key boa rd hoi ds a total of 107 keys 
divided into four functional areas. To 
the left hand side is the main qwerty 
typing section laid out in a standard 
manner. The only extra keys not nor¬ 
mally found on a computer keyboard 
are two labelled EXTEND CHAR. These 
are placed at either side of the space bar 
and are used to produce continental 
characters. 

When the CAPS LOCK key is pressed 
the word CAPS is displayed on the 
screen's bottom status lineto showthat 
it has been engaged. This is infinitely 
preferable to the LED indicator on most 
other micros. 

To the right of the qwerty section is 
the screen handling and editing sec¬ 
tion. This contains all the usual cursor 
control keys along with keys to insert 
and delete characters and lines of text. 
To its right is the numeric keypad. 

Running along the top of the 
keyboard are eight programmable 
function keys plus various assorted 
machine control keys. The function 
keys are perhaps superfluous simply 
because they duplicate the touch¬ 
screen softkeys. 

The other control keys on the top line 
are BREAK, STOP, MEN U and SYSTEM. 
The BREAK key performs either a hard 
or soft reset, the STOP key is only 
usually used when the 150 is in terminal 
mode but can also be used in shifted 
mode to take the machine from termin¬ 
al mode back into being a computer. 
The MENU and SYSTEM keys control 
the touch screen softkeys. 

In company with most other 150 
features the keyboard is'soft'. Perhaps 
a better term would be 'firm' as all the 
character sets are controlled by ROM- 
based firmware. The firmware sup¬ 
ports 16 different European character 
sets and also allows the audible key- 
click to be switched on or off. 

The keyboard is the best I've ever 
used. It's well laid out and every key has 
a light, positive feel which makes it very 
easy to use. 

Software 
The 150 runs under MS-DOS version Z, 
but it's unlikely that the average user 
will ever see the MS-DOS command 
prompt: HP has put a friendly front end 

onto MS-DOS which it calls the Person¬ 
al Applications Manager (PAM). 
Whenever the machine is switched on, 
itfirst loads MS-DOS from disk and then 
goes onto load PAM. 

First of all, PAM reads both disks to 
look for installed applications and 
displays the names on the screen. If you 
have a WordStar disk in drive A and a 
VisiCalc disk in drive B, they would be 
displayed as two boxes on the screen. 

To select VisiCalc, touch the VisiCalc 
box. This will then be displayed in 
double intensity to show that you have 
selected it. If you change your mind, 
touch another box and it will be 
selected. To run the program, touch the 
START APPLIC softkey at the bottom of 
the screen. 

The use of softkeys means that a 
program can be selected and run by 
pointing a finger at two boxes — much 
easier than typing the program name 
and hitting CR. 
Built-in functions 
PAM has six built-in functions selected 
by touching the softkeys at the bottom 
of the screen. The first is START APPLIC 
as mentioned above. In addition, it's 
possible to set the date and time, reread 
the disks, play with files and directories, 
enter terminal mode and look at the 
help screen. 
REREAD DISKS. If the disk drives are 
changed PAM will need to be informed. 
PAM will then reread the disks and 
redisplay the installed application. 
FILE MANAGER. This lets you explore 

files and directories. You can display a 
directory, change to a new directory, 
look through the contents of a (ASCII) 
file and copy or rename files. 

When in file manager the contents of 
the current directory are displayed on 
the screen. You can then touch the 
file(s) you wish to work on. If, for 
example, a file is to be deleted from the 
current directory you would touch the 
DELETE FILE/DIR softkey, touch the file 
to be deleted (which would then be 
highlighted), then touch the START 
DELETE softkey. All this is achieved 
without ever having to use the 
keyboard. If you make a complete mess 
of the operation, touch the START 
OVER key and start again. 
TERMINAL. The 150 has some very 
extensive terminal facilities which 
allow it to be hooked up to a range of 
mainframe machines. All the terminal 
software is held in ROM so the disks are 
never used. To upload or download 
diskfiles use a comms package when 
the machine is in computer mode. 

Both the RS232 ports can be confi¬ 

gured under software control by 
touching the CONFIG KEYS softkey. 
The settings are held in the battery- 
backed CMOS RAM and are retained 
when the machine is switched off. 

When it is shipped from the factory 
the 150 comes with two sets of default 
settings: 1200 baud full duplex hard¬ 
wired and 300 baud full duplex modem. 
Not only can the normal data bit/stop 
bit/parity settings be used, but pro¬ 
tocols such as HP's EnqAck handshak¬ 
ing can be set and pins can be high or 
low. 

The system defaults are also set in 
terminal mode, such as keyboard type 
and the printer port. You can also setthe 
printer to echo everything that is 
displayed on the screen, which is handy 
on a service like Telecom Gold where 
hardcopy of messages is needed. 

I tried the terminal mode on a wide 
range of dial-up services using an 
acoustic coupler and it worked very 
well — the ability to produce hard copy 
of current applications is very useful. In 
order to get from terminal mode back 
into computer mode press the shift and 
stop keys together. 
HELP. If you get lost, touch the help 
softkey and the machine will display a 
one page help screen giving a potted 
description of each function. 

In addition to the utilities directly 
availablefrom PAM, therearea number 
of disk utilities which can be called from 
PAM as programs to make life easier: 
FORMAT. To format a disk, touch the 

FORMAT box followed by the START 
APPLIC box. You are then faced with a 
list of drives from A to L. To format the 
disk in drive B touch the B box. The 
system will then askforthe disk name. 

This utility does more than just 
format a disk. Eight-inch disks can be 
formatted to IBM 3740 format or 
standard HP format. If the formatted 
disk is to have MS-DOS system tracks, 
the format utility will copy them over. 
Finally, to wipe the files off a disk, touch 
the CLEAR option. This is much faster 
than using the full format option. 
COPY/BACKUP. When selected this 
requests the name of the drive you are 
copying from and the drive you are 
copying to. You then choose whether to 
copy or backup your files, or copy to 
CP/M format (only copy to CP/M format 
if there is another HP machine available 
running CP/M and data is to be trans¬ 
ferred. 

The difference between copy and 
backup is that copy produces an exact 
replica of the original files, whereas 
backup stores its data in a compressed 

‘The touch screen is vastly superior to the mice that 
are breeding in the rest of the micro world . . .no 

messingaround on the desk trying to get the cursor 
to go where you want itto—justpointandgo.’ 
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If you want your printer to keep on 
printing it pays to use ribbons with a reli¬ 
able character. 

And that means Caribonum. 
Our huge range of over 100 casset¬ 

ted ribbons has been developed to be 
compatible with most popular daisy- 
wheel and dot matrix printers. There’s 

almost certain to be a Caribonum ribbon 
to match your particular model. 

With print speeds now reaching 200 
cps or more, only the the most depend¬ 
able ribbons and cassette mechanisms 
will stand the pace, which is why we test 
our ribbons to destruction to make sure 
you’ll never say unprintable things about 
them! 

So why risk inferior ribbons for the 
sake of a few pennies when you could be 
making a much better impression with 
Caribonum? Ribbons are hardly a major 
cost item but it can be very costly when 
they fail, in terms of lost computer time. 

For crisp, clear, consistent results 
every time, always insist on Caribonum. 
They’re such reliable characters. 

CARIBONUM 
_THE r®DONS_YOU CAN RELYON 

?S:l”^b'b?n" bUV Busin™ | 
Write FREEPOST or telephone: (0733) 234737. Home use | 

EpsonMX80, OKI 84, JUKI 6100, and Diablo Hytypell, 
just a sample from the complete range available. .Telephone. 

Ask at your local Computer dealer or post coupon for PosHO; CARIBONUM LIMITED NEWCOMBE WAY 
nearest stockist. ORTON SOUTHGATE. PETERBOROUGH. PE2 0UJ 
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format. Files created us¬ 
ing backup can't be read 
directly: they have to be 
reconstructed first. 

To select the files to be copied touch 
the names that are displayed on the 
screen. Alternatively, you can select by 
using wild cards or the date that the file 
was last written to. This is very useful if 
you are regularly backing up files and 
only need the most recent version. 
INSTALL. PAM will only pick up and 
display an applications program if it has 
been properly installed into thesystem. 
The install utility will copy an applica¬ 
tion onto a system disk, and install it so 
that it is recognisable by PAM. 

Install works by looking across the 
disk for files with the extension IN$. All 
programs supplied by HP come with a 
IN$ file but if you have written the 
application yourself one will have to be 
created. By using a text editor or word 
processor a file is produced in the 
following form: 
Generalform Example 
Displayname Myprog 
Version no 1.2 
Program name BASIC.COM 
MS-DOScommandline MYPROG.BAS 
Program size (bytes) 128 
Namesofallfiles BASIC.COM 
used by the program MYPROG.BAS 
MS-DOS COMMANDS: These get you 
down into MS-DOS command mode 
complete with the A> prompt. I can't 
see any reason why you would want to 
do this — PAM is much better at most 
jobs. 

Applications software 
The review machine was supplied with 
four applications packages — VisiCalc, 
Graphics, Basic and a word processor 
called Memomaker. As the 150 runs 
under MS-DOS there is a wide range of 
software available but not all of it will 
work with the touch screen. Products 
like WordStar and Multiplan have been 
converted: dBase II and Lotus 1-2-3 will 
run but have not been converted forthe 
screen. 

VisiCalc has been modified to run on 
the 150 with the touch screen. It's much 
the same as any other VisiCalc except 
that you can move directly to any cell 
just by touching the screen. All the 
softkeys along the bottom of the screen 
are configured for VisiCalc. The only 
problem I had was that one touch 
resolution is not fine enough to reach 
the required cell straight away. I found 
the best method was to drag my finger 
across the screen and then pull it away 
when the cursor reached the desired 
cell. 

The graphics are very good. The 
output is very sharp due to the high 
screen resolution. Using the graphics 
programs bar charts, line charts, pie 
charts and text in any combination of 
nine fonts and eight sizes can be 
created. The only problem is that the 

BENCHTEST 
graphics programs are sup¬ 

plied on no less than five 
different disks (somehow I al¬ 

ways managed to lose the one I 
wanted). 

Memomaker is an excellent little 
word processor. As its name implies it 
is not designed for 'heavy' word pro¬ 
cessing (this is better left to WordStar) 
but is simple to use and easy to learn. 

All the necessary functions are dis¬ 
played on the softkeys so you don't 
have to remember any complicated 
command structures. Also, the files 
produced are fully compatible with 
WordStar, so documents can be ex¬ 
changed between them. 

Two good features of Memomaker 
are that standard memo formats can be 
saved on disk and then recalled later, 
and emphasised printing, such as bold, 
is displayed on the screen. 

Basic is a great let-down. In order to 
try to keep the machine standard, HP 
has used standard Microsoft Basic on 
the 150 which is totally out of keeping 
with the rest of the machine. It isn't 
interfaced to the touch screen — you 
have to use the keyboard! To write a 
Basic program to access the touch 
screen, unfriendly escape sequences 
must be used which detract from the 
readability of the programs. 

Documentation 
The documentation is very good. Six 
manuals were supplied with the review 
machine — a computer users' guide, a 
terminal users' guide and one manual 
for each of the applications. All were 
supplied in boxed, ring-bound folders 
with insertsto show where each section 
started. All were properly typeset and 
printed rather than the photocopied 
manuals I normally receive. 

The manuals are well written: a brief 
list of all important points is printed at 
the start of each section followed by 
more detailed examination of each 
point. They're easy to read and in¬ 
formative. 

Apple Macintosh and the IBM PC and 
both these machines are roughly £1000 
less than the 150. 

Conclusions 
When I first saw the 150 I thought the 
touch screen was a gimmick—just HP's 
way of getting on the 'friendly' micro 
bandwagon. HP has a reputation for 
being a counter-punching company: it 
waits to see what other companies are 
doing and then brings out a product 
based on those ideas. In general terms 
this is what HP has done with the 150: it 
has seen the likes of Apple producing 
easy to use micros and has come up 
with a 'friendly' product of its own. 
However, the touch screen sets this 
machine apart from the rest of the 
micro crowd. 

The touch screen is vastly superior to 
the mice that are breeding in the rest of 
the micro world. The problem with 
using a mouse isthatyou need to keep a 
portion of your desk clear so that it can 
roam freely, and it needs a special 
surface so that it doesn't slip. 

The touch screen means no messing 
around on the desk trying to get the 
cursor to go where you want it to—just 
point and go. The only drawback is that 
it isn't as accurate as the mouse, so the 

[Benchmarks 

The entry level machine with twin 3.5in 
disks and 256k of RAM will set you back 
£2995 plus VAT. The internal printer 
costs an extra £380. Extra RAM costs 
£627 for 256k. 

The 150 is not cheap but then HP 
doesn'tgo inforcut-price machines. It's 
main competitors are the likes of the 

I Technical specifications 

BM1 1.4 
BM2 4.3 
BM3 8.7 
BM4 7.5 
BM5 10.3 
BM6 18.4 
BM7 28.1 
BM8 26.7 
All timings in seconds. For a listing 
of the Benchmark programs see 
'Direct Access'._ 

screen can't be used to draw such 
detailed pictures. 

At first sight, the 150 looks over¬ 
priced. Its major competitor is the 
Apple Macintosh at nearly £1000 
cheaper, but a look at the way the 
150 is put together reveals where the 
extra money went— it's one of the best 
engineered micros I have ever seen. 

All in all, the 150 is a well-built, easy to 
use micro. Whether you include it on 
your shopping list depends on whether 
you consider that the quality justifies 
the extra cost. I think it does. 

E0 

Intel 8088 running at 8MHz 
256kuser RAM expandableto 640k 
60kalpha system RAM 
32kgraphicssystem RAM 
256 x 4 bits battery-backed CMOS RAM 
160k 
Two x RS232Serial ports,oneHPIB(IEEE488) port 
9in green monitorwith 23 x 40 LED touch sensors 



PROGRAM CONVERSION 

Oric/Atmos 
Surya continues his analysis of the machines on the PCW 

Convertor Chart with a look at graphics and sound 
capabilities on the Oric-1 and Atmos microcomputers. 

The Oric-1 is a low-priced micro with 
sound and colour, competing mainly 
with the Sinclair Spectrum. The Oric 
Atmos is the same machine in a 
different box, with a ROM that works 
and a higher price tag. It has an extra 
key, FUNCtion, which doesn't do any¬ 
thing, but looks pretty. Throughout this 
article. I'll referto both machines as the 
Oric. 

The Oric has four screen resolutions, 
or modes. These are TEXT, LORES 0, 
LORES 1 and HIRES. 
TEXT 
Text mode is primarily intended for 
displaying text. The text screen is 40 
columns by 26 lines, though the two 
left hand columns are reserved for 
escape sequences. The origin, asfor the 
other modes, is the top left. Besides 
PRINT, the other display statements 
supported in text mode are TAB, INK, 
PAPER, PRINT@ and a number of 
escape sequences. 

TAB does not work on the Oric-1, but 
the bug has been corrected on the 
Atmos ROM. As columns 0 and 1 are 
reserved for ESCAPE sequences, the 
PRINT cursor is already at column 2. 
TAB(O), (1) or (2) has no apparent effect. 

INK and PAPER set the foreground 
and background colours respectively. 
The colours are set using INK n and 
PAPER n, where n is in the range 0-7: 
0 Black 
1 Red 
2 Green 
3 Yellow 
4 Blue 
5 Magenta 
6 Cyan 
7 White 

PRINT@ is used to print items to 
specific screen coordinates. Theformat 
is PRINT@ x,y, where x is the column 
position (2-39) and y the line (0-26). The 
x coordinate starts at 2 because col¬ 
umns 0 and 1 are reserved for escape 
sequence attributes. 

Escape characters are used to 
achieve special effects. There are 24, @ 
then A to W inclusive. When a series of 
escape characters is executed, this is 
known as an escape sequence. An 
escape sequence affects only the cur¬ 
rent line, so it must be suffixed by a 

semicolon. The standard escape se¬ 
quence format is PRINT 
CHR$(27);"<escape character"; 
[CHR$(27);"<escape character>"; 
. . .]. The escape characters supported 
by the Oric are: 
ESCAPE @ Set INK to Black 

A Red 
B Green 
C Yellow 
D Blue 
E Magenta 
F Cyan 
G White 
H Select standard character 

set 
I Select alternate character 

set 
J Standard double¬ 

height 
K Alternate double¬ 

height 
L Standard flashing 

characters 
M Alternate flashing 

characters 
N Standard double¬ 

heightflashing 
0 Alternate double¬ 

height flashing 
P Set paper to Black 
Q Red 
R Green 
S Yellow 
T Blue 
U Magenta 
V Cyan 
W White 

Thus, PRINT @18,13; CHR$(27); 
"A";CHR$(27); "W"; CHR$(27); "N"; 
"PCW" will print 'PCW' in double¬ 
height flashing red characters on a 
white background. 

We can set individual lines of the 
display to different colours and other 
attributes. In this way, more than two 
colours are displayed on the Oric 
screen. 
LORES 0 
The LORES mode has an identical 
screen resolution to the text mode. In 
this mode, all characters are PLOTted 
rather than printed to the screen. The 
format is PLOT x,y,<character>. PLOT 
can only display strings to the screen, 
so STR$ is used to display figures (for 

example, PLOT 0,0STR$(a)). 
Unlike PRINT or PRINT@, PLOT 

allows us to display inverse characters 
by specifying (ASCII code of the charac¬ 
ter + 128) as the characterto be plotted. 
For an inverse 'PCW': 
99 REM With apologies to Ian! 

100 NORM$="PCW": INV$="" 
110 FOR A=0 TO LEN(NORM$) 
120 INV$=INV$+CHR$(ASC(MID$ 

(NORM$,A, 1))+128) 
130 NEXTA 
140 PLOT 18,12,INV$ 

Note that 'inverse' refers to logical 
rather than physical inverse. The fore¬ 
ground colours are not swapped 
around but the value of the colour is 
subtracted from seven, so the logical 
inverse of blue (4) evaluates as (7-4=3) 
(yellow). 

SCRN is the complement of PLOT. 
SCRN (x,y) returns the ASCII code of the 
character displayed at the specified 
position. SCRN is also useful fortesting 
the current attributes of a specified line 
by testing columns zero and one. 
LORES 1 
LORES 1 is actually identical to LORES 0 
except that the default character set is 
the alternate (graphics) rather than 
standard (ASCII). The alternate charac¬ 
ter set consists of block graphics 
characters. 

Although LORES 1 has an identical 
resolution to LORES 0, it's possible to 
address the screen as if it had a 
resolution of 80x81. This is achieved by 
POKEing parts of the block graphics 
character into video RAM. This techni¬ 
que is easily spotted in Oric listings, as 
the addresses of the video RAM are 
&BB80 (which the Oric knows as 
#BB80) to &BFDF (#BFDF), or decimal 
48000 to 49119. If a program appears to 
be plotting to an 81x80 resolution in 
LORES 1 mode, just look for POKEs to 
these addresses. When converting the 
program, omit the POKE section and 
choose a graphics resolution on your 
own machine as close as possible to 
80x80. 

BUD 

Next month: Oric HIRES mode, sound 
capabilities, and a listing of the com¬ 
plete character set. 
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FUJITSU 

Personal Computers from Fujitsu Japan’s Leading Computer Manufacturer. 
5 Fujitsu. If you’ve never heard ofit, don’t worry. Not many people 

here have. But they will. 
Fujitsu have been designing and manufacturing computers in Japan since 1935. 

Today, innovation, design, quality and reliability in every aspect of computer systems 
has earned Fujitsu a reputation as Japan’s leading computer manufacturer. 

Now Fujitsu are coming to Britain. Bringing a range of personal computers- 
the Fujitsu Micro 7 and Fujitsu Micro 16s. Both are unequalled, in quality or in price, 
because Fujitsu make all their components themselves. 

Both offer user facilities that start with stand alone, low cost systems, building 
into powerful multi-user combinations. And both run industry-standard operating 
systems and application packages, so there is a wealth of software available. 

Fujitsu. It’s a name to remember. 
And it’s a name that’s going to be around for a long time. You can rely oi 

;§*r& 
For full information pack, plea 
Fujitsu Micro Computer Syster 

FUJITSU MICRO COMPUTER SYSTEMS 
e contact: 
s, Fujitsu Mikroelektronik, 1 Curfew Yard, Thames Street, Windsor, Berks, SL41SN. Tel: 07535 5 0551 
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SOFTWARE COPYRIGHT 

Breaking 
the law? 

Software producers are concerned about the growing 
practice of piracy in flagrantbreach of the Copyright Act. 

Margaret Spooner investigatesthe abuses of the existing Act 
and the passive attitude of the Government. 

A group launched recently to alert the 
public to the problems of software 
piracy will put pressure on Parliament 
to reform the Copyright Act to include 
computer software. As piracy in¬ 
creases, so does the need for adequate 
protection through both copyright law 
and other means. Even so, as we went 
to press one attempt to make available 
a method of protecting programs on 
tape was held up by the Ministry of 
Defence and the Patent Office because 
it could be a UK security risk. 

Jim Lamont of JLC Data claims his 
invention is 100% secure but was 
legally bound not to talk about it while 
the matter was considered. Frustrated 
by the delay, he has brought out an 
alternative method of protecting soft¬ 
ware which he says will prevent 90% of 
casual tape to tape copying — it is a 
hardware device, but this time he has 
not applied for a patent and will 
therefore go ahead with marketing it. 
He says that Bibi Magnetics will handle 
licences for the method. 

There is obviously a need for such 
devices to protect software from being 
directly copied, but they do not provide 
protection against people bringing out 
software which is substantially similar 
to an existing product and which is 
equally an infringement of copyright. 
For such cases, the protection of the law 
is necessary and it is understandable 
that many groups in the software 
industry are becoming vocal in ex¬ 
pressing their concern. 

The Federation Against Software 
Theft (FAST) at its inaugural meeting in 
February nominated a management 
committee to prepare for its launch. It 
consists of Nick Alexander of the Guild 
of Software Houses, Ronald Robertson 
of the Computing Services Association 

and Simon Elsom of the British Compu¬ 
ter Society (BCS). Nick Alexander said: 
'Many organisations have got together 
and see a need for reform of the 
Copyright Act and raising the level of 
public awareness about the problems 
of software piracy.' 

The need for reform is realised even 
though it is generally agreed by legal 
experts, including the 1977 Whitford 
Report on copyright law and the 1981 
Green Paper, that the existing UK 
copyright law does include software by 
analogy with literary works. However, 
until legislation establishes the fact it is 
still open to question. 

While such doubt remains, it is 
extremely expensive for a company to 
take a case of software copyright 
infringement to trial because of the 
many issues which have to be argued 
and the uncertainty of the final result. 
So far, inthe UK, companies wishing to 
prosecute an infringement have settled 
at the interlocutory stage (see 'Com¬ 
munications'). 'An interlocutory ap¬ 
plication isan application for an injunc¬ 
tion which never goes further because 
it's effective enough to stop the action 
which caused the complaint—in other 
words, an out of court settlement,' 
explained Ann Staines. Ann is senior 
lecturer in the School of Law at 
Newcastle Polytechnic, a member of 
the BCS Copyright Committee and of 
the Council of the Computer Trade 
Association (CTA). 

'These settlements are useful for 
putting us on the wavelength of judges 
about which way a decision would go if 
a case was brought to trial — but 
without a trial there's no precedent,' 
she said. 

Legal precedents do exist in other 
countries. In South Africa in April 1982, 

in Northern Office Micro Computers v 
Rosenstein, it was held that in South 
African law, which is similar to UK 
copyright law, software is subject to 
copyright provisions. And in the 1983 
Apple v Franklin case a United States 
Appeals Court ruled that Apple holds 
the copyright in its software including 
operating system software held on 
ROM chips. An opposite decision was 
brought more recently in an Australian 
court in the Apple v Wombat case but 
this could be reversed on appeal. 

Apple has consistently taken a tough 
line against infringers. PCW's US cor¬ 
respondent reported in March that 
Apple has about 50 copyright infringe¬ 
ment cases pending in 16 countries. 
The company's most recent victory 
occurred on 28 February when the 
US International Trade Commission 
(ITC) issued an exclusion order to 
prevent imports of computers infring- 
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ing Apple's patents and copyright 
programs. This is subject to a 60 day 
presidential review but President 
Reagan has very seldom disapproved 
an order. ITC's official spokesman says 
that the US has a provision in its 
customs lawsforcompanies to register 
their copyrights with customs to enable 
customs officers to seize counterfeit 
imports, and they regularly do. But 
tough measures in other countries 
provide an example which the UK 
Government may only choose to follow 
if it is convinced that there is cause for 
serious concern. 

These are not precedents in UK law 
but do serve as guidelines,' said Ann. 
'However, unless points that cause 
concern are argued out we are acting on 
assumptions. It would be useful if the 
Copyright Act were amended so no- 
one would have the expense of a full 
action to settle the issues. The BCS is in 

no doubt that the law does cover 
software but wants it settled in legisla¬ 
tion.' To this end, the BCS Copyright 
Committee has drafted a Private Mem¬ 
ber's Bill which it hopes will go through 
in this session of Parliament, but such 
hopes are likely to be dashed despite 
the Government's stated intention 
to provide copyright protection for 
software. 

The Copyright Act (1956) provides a 
restraint on others from copying an 
original work: copyright on the work 
lasts for 50 years after the death of the 
author. In the UK, an original work 
automatically acquires copyright pro¬ 
tection if its author is a qualified person: 
that is, a UK subject or a body 
incorporated under UK law. The UK is a 
signatory of the Universal Copyright 
Convention so UK subjects obtain 
reciprocal copyright protection in other 
member countries according to those 

countries' copyright laws. The UCC 
requires a copyright notice on the 
published work: C within a circle, the 
name of the proprietor of the copyright 
work and the year of publication. The 
notice should appear in legible form on 
the first page of the publication or on 
the back of the title page. 

Copyright infringement 
In a statement issued last year by 
the Computer Retailers' Association, 
Anthony Harding outlined the restric¬ 
tions enforced by the present act: 
a) Reproducing a work in any material 
form. 
b) Publishing the work. 
c) Making an adaptation of the work. 

The final item means that a sub¬ 
routine written by one author cannot be 
included in another author's program 
without permission. He adds that the 
first restriction has caused the most 
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CALL MICROCENTRE 
FOR CROMEMCO 

CROMEMCO C-10MP 

Cromemco’s C-10 personal computer 
includes a Z-80A microprocessor with 64K 
Bytes RAM, 24K Bytes ROM, high 
resolution 12" green phosphor 25 x 80 
screen, detached keyboard, 5" floppy disk 
drive with 390K Bytes capacity, 
communications and printer ports, 
terminal emulation, graphical characters, 
CDOS operating system and 32K 
Structured Basic. 

In the C-10MP we add a software “Super 
Pak”: a full screen editor, WordStar, 
MailMerge, Writemaster, CalcStarand 
PianMaster spreadsheet programs, 
Chess game, MoneyMaster financial 
analysis and InfoStar data base 
management system. 

The System One Hard Disk computer, with 
an integral 21 Megabyte Winchester hard 
disk, includes Cromemco’s dual 68000/Z 
80A DPU processor (featured below), with 
256K Bytes of RAM and 390K Bytes of 
floppy disk storage. 

The S -100 bus has eight card slots, 
sufficient for expansion utilising 
Cromemco’s range of interface cards for 
high resolution colour graphics, process 
control, analogue-digital data conversion 
and telecommunications. 

A choice of operating systems includes 
CDOS, CP/M and CROMIX. 

Cromemco’s Dual Processor Unit is the ultimate professional 
micro-computer. It combines the flexibility ofZ-80A 8-bit systems 
with the speed and versatility of 6800016-bit technology and an 
address space of up to 16 Megabytes of RAM. 

The DPU can be installed in several Cromenco computers, 
including the CS-1 featured above. For larger applications we 
recommend the CS-2, with up to 4 floppy disk drives, each of 
390K Bytes capacity, an optional 21 Megabyte Winchester hard 
disk, screen and printer interfaces plus a 21 slots-100 bus - 
sufficient capacity to cope with the most demanding industrial or 
laboratory requirements. 

With over 5 years experience of Cromemco systems, we I are Cromemco’s leading British distributors. 

MicroCentre Cromemco9 
30 Dundas Street, Edinburgh. 031-556 7354 / 207 Bath Street, Glasgow. 041-248 2767 



SOFTWARE COPYRIGHT 
problems, in particular whether or not 
the work is reproduced in a material 
form when loaded into computer 
memory. 

The statement continues: There is 
onecommon misconception regarding 
infringement and that is that a would- 
be offender has to set up in the business 
of pirating in order to infringe. In other 
words, he has to make money out of the 
transaction. This is not so. The Act 
makes ample provision and specifically 
states that infringement takes place 
even though the offender is not infring¬ 
ing for purposes of trade.' 

So, if you've ever copied a game to 
give to a friend you were breaking the 
law. 

'When it comes to schoolchildren 
copying games there is little in the way 
of enforcement,' says Ann Staines. 'It is 
difficult to know that copying is taking 
place and enforcement could mean 
infringing their right to privacy.' But 
Anthony Harding points out: ‘Theoreti¬ 
cally, a customer who copies his 
Invaders to give to a friend is just as 
likely to find himself sued as is the 
company which specifically sets out to 
rip off a major accounting system for 
profit.'The damages would be different 
but they will both have to pay costs. 

To take advantage of the protection 
offered by the Copyright Act a plaintiff 
must be able to provide evidence, both 
of his owning the copyright and of the 
infringement. 

As well as copyright marking, a 
further method of proving ownership 
of copyright has recently become avail¬ 
able in the UK—a software register has 
been established by the CTA. Nigel 
Backhurst, the CTA's general secretary, 
says that its aim is to set up a standard 
numeric coded form for registering 
software, similar to the international 
standard book number system. 'This 
will provide independentproofofwhen 
a piece of software was created, be¬ 
cause a lot of the present methods are 
not reliable for evidence when a case 
comes to trial. The register is intended 
to be used in addition to other 
methods,' he said. 

Proving an infringement 
To prove an infringement of copyright, 
strong evidence is needed. Software 
protection expert Simon Elsom says 
that a plaintiff has to be able to provide, 
at least, a copy of his documentation 
showing a substantial similarity be¬ 
tween his documentation and the copy 
and, if possible, produce a copied disk. 
One way of ensuring that such evidence 
will exist is to insert hidden copyright 
notices in your program. 'If an intruder 
wishes to remove these he can,' said 
Simon, 'but it can take a long time to 
disassemble and patch a program and 
look at whether this has changed any 
other bits of the program.' Obviously, if 

it takes too long any market advantage 
the software pirate may have will be 
lost, so most software pirates don't 
bother to remove internal copyright 
notices. 'For example, in the Apple v 
Franklin case hidden copyright notices 
were found in the Franklin software,' 
said Simon. 

Even if such precautions are taken, 
obtaining evidence of infringement can 
still be difficult. 'If you warn the 
infringer that you're going to prosecute 
he may burn documentation and other 
evidence. To prevent this you can goto 
court on your own and, provided you 
convince the judge that someone is 
pirating and there's a chance he will 
destroy the evidence, you can get an 
orderfromthecourtforyoursolicitorto 
search the premises for evidence — it 
almost amounts to a civil search 
warrant.' This is an Anton Piller Order. 
'The court is wary of giving them as it is 
an extremely powerful right.' Such 
orders were used in two ofthethree UK 
interlocutory cases. 'It would substan¬ 
tially deter infringers if they knew of 
this,' Simon commented. 'Copyright 
protection can be effective; it can be 
quick — you can go to court and get an 
order within a few hours.' 

What happens if your program is 
pirated? Nick Alexander said: 'When 
you do nail people, getting decent 
penalties for a successful prosecution 
isa problem.' Underthe 1956 Copyright 
Act a fine of £2 per item is imposed or 
imprisonment not exceeding two 
months. Simon Elsom believes that in 
order to be an effective deterrent such 
penalties need to be brought in line with 
the recently formulated video piracy 
penalties (£200 ortwo years' imprison¬ 
ment). 

These penalties are meted out forthe 
criminal offence of dealing in infringing 
copies, but it's also possible for a 
company whose software has been 
copied to obtain damages under civil 
law. To be awarded such damages, the 
company must establish the number of 
distributed infringing copies which it 
would have been able to distribute. 
These are conversion damages and 
relate to the amount of business 
the company lost as a result of the 
infringement. 

Cases of counterfeiting can also be 

pursued by trading standards officers 
who are empowered to examine pi- j 
rated goods under the Trade Descrip¬ 
tions Act. Ann Staines says a number of 
local authorities are keen to pursue 
software piracy but for some reason 
software manufacturers are not acting. 
'Whether this is because the commer¬ 
cial black market is not a problem to 
software manufacturers or because 
they don't realise they have the possi¬ 
bility of getting trading standards offi¬ 
cers to take action is not clear.' Under 
the Act, penalties of £1000 for each 
offence can be given in a Magistrates 
Court and unlimited fines in a Crown 
Court. 

In the games market, it's possible for 
two companies to bring out the same 
game because unscrupulous games 
authors have offered a game to several 
software houses at the same time and 
negotiated payment from more than 
one. The Society of Software Authors, 
which is affiliated to the CTA and holds 
its inaugural meeting in early May, will 
recommend to software houses that 
they don't accept a game unless it has 
been registered, providing less likeli¬ 
hood of such things happening. 

Patents 
A limited amount of software can be 
patented. Computer programs as such 
cannot be patented as they are on the 
list of excluded items. However, an 
invention which includes a computer 
program may be patentable. A period 
of two to three years might elapse 
between filing an application for a 
patent and being granted the right, 
making it unsuitable for many prog¬ 
rams in the fast changing software 
industry. Simon Elsom added: 'It's a 
very powerful right—a monopoly right 
— and is not given out willy nilly. It is 
also expensive to obtain.' A patent is 
granted for a 20 year period. 

Since most programs do not qualify 
as patentable, a more crucial concern 
forthe software industry is to dispel the 
uncertainty surrounding copyright. 
Groups such as FAST can publicise the 
urgent need for reform but it is up to the 
Government to act. It is time now for 
ministerial promises to become a 
reality. 

BUD 

STOP PRESS 
An important first step toward computer software enjoying legislated 
copyright protection in the UK was taken as we went to press. During the 
passage through the Lords of the Cable and Broadcasting Bill, Home Office 
minister Lord Elton agreed in principle that 'there should be copyright in the 
broadcasting or the diffusion by cable of computer programs.' The exact detail 
of the clause, which will presumably include a definition of a computer 
program, remains to be worked out during the subsequent course of the Bill in 
the House of Commons. The Bill should receive Royal assent later this year. This 
will be the first time that copyright of programs has been the subject of UK 
legislation and will therefore set a useful precedent for software entitlement to 
copyright protection. 
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LANGUAGES 

Basicode 
Despite the differences between individual dialects, 

virtually every machine supports a minimal subset of Basic. 
Surya concludes his explanation of Basicode with 

instructions on howto load and run a Basicode 
program, and details of Basicode-supported machines. 

In order to load and run a Basicode 
program you'll need three things: a 
computer capable of running Basic, a 
copy of Basicode-2 and a little patience! 
At present, Basicode is available for 
nine machines (see Fig 1) and a version 
forthe Spectrum is expected very soon. 

To load a Basicode program, load 
Basicode-2 and then load the program. 
To write a Basicode program, load 
Basicode before writing the program 
and then save it as normal — it will 
automatically be saved in Basicode 
audiocode. Don't forget to mark all 
Basicode programs as such, as they 
can't be loaded without Basicode-2. 

Basicode programs can be written on 
any one of the nine machines and 
loaded and run on any of the other 
eight, but beware—there's a catch. The 
subset of Basic supported by all the 
machines listed is rather small: forty- 
two statements, in fact (Fig 2). 

Protocol 
The authors of Basicode tackled this 
problem by devising a protocol for 
Basicode programs. Under this pro¬ 
tocol, certain functions are assigned to 
specific line numbers. Line 100, for 
example, is used to clear the screen. 
Basicode listings will read'GOSUB100' 
whenever the screen is to be cleared. 
When you load a Basicode program, 
insert your machine's clear-screen 
statement (CLS, or similar) at line 100. 

There are, of course, common func¬ 
tions which all the machines are cap¬ 
able of performing, though in different 
ways (clearing the screen, directing 
output to a printer, and so on). Basi- 
code-2 takes care of these by automati¬ 
cally inserting these routines at the 
appropriate line numbers when the 
Basicode translation program is 
loaded. These built-in routines are: 
100 Clear the screen. 
110 Using the variables FIO (horizontal) 
and VE (vertical), place the cursor at a 
specific screen location. (0,0) is top-left, 
and Basicode assumes a 24x40 screen. 
120 Return the current cursor position 
in the variables HO and VE. 
200 Scan the keyboard for a keypress. If 
a key was pressed, place the character 
into the variable IN$, otherwise IN$ is 
empty. CHR$(13) is universally used for 

carriage return (meaning that the EN¬ 
TER or RETURN key was pressed), as 
is CHR$(32) for the space bar. Other 
control characters may have different 
meanings on different machines and 
should therefore be avoided. 
210 As 200, but scan repeatedly until a 
key has been pressed. 
250 Beep! 
260 Return a pseudo-random number 
between 0 and 1 in the variable RV. 
270 Force 'garbage collection' and re¬ 
turn the number of unused bytes of 
RAM in the variable FR. 
300 Turn the numeric variable SR into 
the string variable SR$. Note that SR$ 
does not have spaces at either the 
beginning or end of the string, so the 
standard Basic STR$ statement is for¬ 
bidden in Basicode programs, GOSUB 
300 being used instead. 
310 This is a crude form of PRINT 
USING statement. The variables SR, CT 
and CN are passed to the program and 
the result is placed into SR$. SR is the 
numeric variable to be formatted, CT is 
the total length of the string to be 
returned, CN is the number of charac- 
tersto be placed afterthe decimal point. 
350 Print SR$ to the printer. 
360 Close the printer channel (if neces¬ 
sary). 
For example, to print NM$ to the 
printer, a Basicode author would write 
'2000 SR$=NM$:GOSUB 350'. 

IfaBasicodeauthorwantsto perform 
functions not supported by Basicode 
(for example, flash '*** CRASH!!! ***' 
in the centre of the screen), he calls a 
subroutine at an allocated line number 
and places REMarks at the specified 
lines, explaining what the subroutine is 
to do: 
3000 GOSUB100:GOSUB22000 

22000 REM Car has crashed. 
22001 REM Flash the phrase '*** 

CRASH!!!***' 
22002 REM at the centre of the screen 

for 3-4 
22003 REM seconds. 
22010 RETURN 
Simplified, there is a recommended 
format for Basicode: 
0-999 Reserved for standard 

routines. 
1000-19999 The main program: 

Basicode statements, 
GOSUB calls and re¬ 
marks only to be used 

L within these lines. 
20000-24999 Programmer-defined 

subroutines (like the 
'CRASH' example 
above) must be clearly 
explained by REM state¬ 
ments, and sufficient 
space left for the user to 
insert appropriate code. 

25000-29999 Lines containing DATA 
statements. 

30000-32767 Linescontaininggeneral 
REM statements, to de¬ 
tail what the program 
does, instructions for 
use (if not given else¬ 
where), program struc¬ 
ture, use ofvariablesand 
so on. 

No line number must be higher than 
32767, as this is the upper limit of many 
micros. Lines should also be numbered 
in steps of ten to allow users to insert 
extra lines of code when necessary. 

There are some machines which 
support Basicode but do not have a 
40x24 screen, so bear this in mind 
when writing Basicode programs. 
There are also a number of restrictions 
regarding the use of variables. These 

1 Numericvariablesareassumedtobe 
single-precision. Since some machines 
calculate only to six decimal places, 
your program should not rely on 
greater accuracy. 
2 All variables consist of two charac¬ 
ters, the first of which must be alphabe¬ 
tic. Lower case letters must not be used 
in variable names since some Basicode 
micros have upper case only. String 
variables are specified by a dollar sign 
($) as in AA$. No other forms of variable 
types (!,%, and so on) are allowed. 
3 You must not use the value of logic 
variables (as in 'C=(A=2) + (B=3)') in 
calcu lations, as some micros equate-1 
with true while others use +1. 
4 ALL variables must be predefined 
before they are read. Some machines 
automatically set all variables to zero 
when a program is run and a statement 
such as 'TM=TM + 1' is perfectly 
acceptable. On other micros, however, 
such a statement results in an unde¬ 
fined variableerrorunlessTM has been 
assigned a value previously. You will 
need one or more program lines, 
setting variables to their initial values, 
even where that value is zero. 
5 The maximum string length is 255 
characters. 
6 The following variables are reserved 
for communfcation with standard Basi¬ 
code subroutines: HO, VE, FR, SR, CN, 
CT, RV, IN$and SR$. 
7 Finally, the following variables have 
special meanings on some or all 
machines and are therefore illegal in 
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Apple II & lie 
BBC 
Commodore 64 
Electron 
Sharp MZ80A 
TRS-80 
Video Genie 
VIC 20 
ZX81 
Fig 1 Machinessupportedby Basicode 

Basicode: AS, AT, FN, GR, IF, PI, ST, Tl, 
Tl$, TO. 

You will have realised that writing in 
Basicode is a disciplined activity; there 
are plenty of restrictions, not only on 
what you can do, but also on how and 
where. That, unfortunately, is the price 
of a protocol which attemps to be all 
things to all micros. 

Conclusions 
Basicode, by its very nature, does not 
allow flashy graphics and other 
machine-dependent features: it's a 
'no-frills' language. Writing in Basicode 
requires a disciplined approach, and 
the ability to explain clearly and in detail 
the purpose of any non-Basicode 
routines included. 

Running a Basicode routine, too, 
often involves more than simply load¬ 
ing it and typing RUN. It may be 

necessary to spend thirty minutes, an 
hour or even longer writing and insert¬ 
ing the appropriate non-Basicode 
routines. 

But it works! For the first time, we 
have a standard protocol for home 
micros which allows Basic programs to 
be loaded and run on nine popular 
machines. Among the obvious applica¬ 
tions are direct up- and downloading of 
Basicode programs through bulletin 
boards and Micronet, via Ham radio 
transmissions, using modems on a 
private computer-to-computer basis, 
orsimply by exchanging cassettes with 
other users. 

Basicode is only a partial answer to 
the thorny problem of standards, but 
it's a good one. More so, I feel, than the 
MSX approach, which is to make all 
machines virtually identical. The for¬ 
mer's popularity remains to be seen, 
but the BBC's 'Chip Shop' broadcasts 
have sparked off a considerable 
amount of interest among hobbyists. 

Basicode submissions to PCW Pro¬ 
grams are welcome, but please read all 
the protocols and restrictions carefully 
— an 'almost Basicode' program is 
about as much use as an 'almost MSX' 
machine! 
The next 'Chip Shop'series on Radio 4 
begins in September. Basicode kits for 

LEISURE LINES 

the machines listed are available for 
£3.95 from Basicode-2, Broadcasting 
Support Services, PO Box 7, London 
W3 6XJ. Cheques/POs should be made 
payable to 'Broadcasting Support Ser¬ 
vices'. There is no need to state your 
machine as the Basicode-2 cassette has 
translation programs for each of the 
nine machines. Basicode kits are distri¬ 
buted on a non-profit basis. 

EH 

ABS AND ASC 
ATN CHR$ COS 
DATA DIM END 
EXP FOR GOSUB 
GOTO IF INPUT 
INT LEFTS LEN 
LET LOG MIDS 
NEXT NOT ON 
OR PRINT READ 
REM RESTORE RETURN 
RIGHTS RUN SGN 
SIN SQR STEP 
STOP TAB TAN 
THEN TO VAL 
* / + 
- <> 
= < > 
<= >= 

Fig 2 Basicode statements, functions 

_ 

and operators 
.:.I| 

Quickie 
The grooves on long playing records 
are one thousandth of an inch wide. 
How many grooves will there be on 
one side of a 12in LP if there is a 
lead-in strip 3/i6in wide, and a centre 
run-out section of 4.3in diameter? 

If you need pencil and paper, you're 
on the wrong track. 

Prize puzzle 
Sales of the XQ48, the latest personal 
computer from the Reliachip corpora¬ 
tion of Australia, were booming. Re¬ 
venue at the Adelaide branch was 81 
dollars and 51 cents short of one 
million dollars, from XQ48 sales 
alone. 

At the Melbourne branch, the story 
was even better. Sales of the XQ48 fell 
short of one and a half million dollars 
by only 14 dollars and 77 cents. 

The Sydney branch manager sold 
7000 XQ48's. What was his revenue? 

Answers on postcards only please, 
to: Prize Puzzle May 1984, Leisure 
Lines, PCW, 62 Oxford St, London W1 
to reach this office not later than last 
post of 31 May '84. 

Incidentally, only postcard answers 
(or backs of envelopes) are eligible for 
the draw. We like to get your letters 

but not as problem entries, so please I 
stick to the postcards. 

February prize puzzle 
Quite a difficult puzzle this month, but 
it probably indicates a lack of lateral 
thinking rather than an overly hard 
problem. Indeed, of the 30-odd en¬ 
tries, about half had the wrong answer. 
We did not say that each of the 
paintings was a whole number of feet 

in dimensions, but that the dimen¬ 
sions were exact measurements. 

The required answers were 11.3in, 
9.7in and 10.3in square respectively, 
which yields the required results. 

The first drawn postcard containing 
a correct solution came from a lady — 
Mrs Hill of Derby. Congratulations, 
your prize is on its way. 

EH 
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The Alphatronic 

The Alphatronic Personal Computer makes playing, learning 
and working more fun, more fullfilling, more rewarding. But 
when you put it to work, then it really means business. In 
fact it’s probably the cheapest way to access business 
programmes through CP/M software. 

The games first though — enough for the most ardent 
player. Some just plug into a socket at the back, with their 
own 16K Rom module. Others can be played from virtually 
any cassette recorder. There are arcade games to sharpen 
reflexes and test imagination. Educational programmes to 
increase knowledge, plus chess and other traditional games. 

You’ll benefit from the learning programs. There are 
cassette instruction courses on writing programs in BASIC. 
Other cassettes get you and your family off to a flying start 
into skills like typing, household budgeting, tax returns and 
investment management. And of course there’s our own 

instruction and BASIC interpreter manual. 

Now to business. The Alphatronic PC is unusual in 
giving you low-cost access to a complete version of CP/M, 
the world’s most popular operating system for business 
software. You just connect up one or two floppy disc drive; 
and a printer, then you can run a whole host of new 
management programs: office word processing, business 
accounting packages and financial planning — the choice 
tremendous. 

The keyboard is a real delight compared with 
competitive models. There are very few confusing multi¬ 
function keys, and a really professional numeric keypad is 
included. Six separate keys can be programmed and 
indexed for special routines. And the full alphanumeric 
keyboard is just like a modern electronic typewriter. 

You may recognise the keyboard, because the 



I means business 

itronic PC is from Triumph Adler, leading European 
ifacturers of business machines, who supply offices in 
ountries worldwide. 
That means real commitment and continuity in 

n, engineering and software support. For instance, TA 
sure you can get everything you’ll need — ribbons, 

inery, disks, upgrading peripherals — from just one 
e. 
So you play and learn on the Alphatronic PC, and 
good value for money. Or you can really make it work 
u. Then you’ll really see what it’s worth. 
For you, your family and your business, get your 

3 on an Alphatronic PC now. 
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DATABASE 

Data Master 
Sapphire Systems' Data Master is a database aimed at 

treading themiddlepath between flexibilityandpowerandease of 
use. Kathy Lang puts ittothetest. 

Those who are used to working on 
mainframe computers and who are 
new to the world of micros are often 
confused by the micro habit of calling 
all data management and file manage¬ 
ment packages 'DBMSs' — database 
management systems. In fact, very few 
micro packages come close to provid¬ 
ing the kind of features which main¬ 
frame users of database management 
systems take for granted. 

The most obvious difference is in 
being able to relate together sets of 
information with a dissimilar structure. 
In accounting applications, for in¬ 
stance, you may need to refer to 
customers' names and addresses lo¬ 
cated in several different parts of the 
filing system — invoicing, standard 
letters about special offers, and so on. 
In many data or file management 
packages, this can only be done by 
storing the customer's name and 
address with each invoice in the invoice 
file, and by keeping a separate record of 
customers' names and addresses for 
marketing purposes. In a true DBMS, 
you only need to store such information 
once, which not only saves storage 
space but also makes it more likely that 
you won't update information in one 
place and not in another. 

Some micro packages allow you to 
keep two or more files of information 
available at a time, but without express¬ 
ly relating the two together—that's the 
user's responsibility. Increasingly, 
however, packages are becoming 
available for micros which take an 
approach closer to that of true DBMSs. 
The problem that arises is how to 
provide this greater flexibility and 
power without making the package 
much more difficult to use: most 
DBMSs on mainframes require a 'data¬ 
base administrator' in charge of the 
information to shield the users from the 

complexities of the DBMS. 
Data Master, from Sapphire Sys¬ 

tems, is an attempt to tread this middle 
path. It enables the user to relate files 
together explicitly by naming up to 
three fields which 'tie up' the records in 
each file. For instance, in the accounts 
example you might use an account 
number and a surname to identify each 
client, as a double check. You can then 
tell Data Master that the account 
number and name fields in the invoice 
file are to be matched with the account 
number and surname in the name-and- 
address file when processing invoices. 
Data Master provides facilities for 
'posting' information between files and 
for referencing the value of a field in 
another file; complex systems can be 
built up on this basis. To help in this, a 
more experienced user may set up 
menus for the less expert to carry out 
specific functions, and users can be 
limited to just those menus by a 
password protection system. 

Data Master originates in the States 
where it's marketed under the name 
Data Ease, which is also available in this 
countryfrom othersuppliers. The main 
difference is in the manual, which 
Sapphire, a UK company based in 
Essex, has had rewritten for the home 
market. Data Master makes extensive 
use of special keyboard features such 
as function keys, so, although it runs 
under MS-DOS, it is not available on 
every MS-DOS system. I used it on a 
Sirius; it's also available on the IBM PC, 
DEC Rainbow, NCR Decision Mate V, 
Wang PC and Texas Instruments' Pro¬ 
fessional, with other systems in the 
pipeline. A CP/M-86 version is planned 
for later this year. 

The package requires 192k memory 
(128k for the IBM PC). On the single¬ 
sided Siriusyou can just squeezeallthe 
program files on one disk, but on the 

IBM PC and others with a smaller 
capacity two program disks are 
needed. At present, Data Master is only 
available in a single-user version but 
multi-user is promised by mid-1984, 
together with companion word proces¬ 
sing and graphics packages. Spread¬ 
sheets can be used by passing data 
across in a common format. 

Constraints 
Data Master provides generous 
allowances for field and record sizes, 
and a considerable range of data types: 
the major constraints are shown in Fig 
1. Data types include 'numeric string', 
intended for fields such as telephone 
numbers which must contain numeric 
values but which must not be used in 
arithmetic, a reference field type which 
allows you to look up abbreviated 
codes in a reference list and store the 
full version, and the ability to derive 
field values from those in other files. 
Dates may be stored in any format, but 
unfortunately there is a bug in the 
current version of Data Master which 
means that if dates are stored in 
DD/MM/YY format they don't sort 
correctly. 

The only unusual limit is on the 
naming of databases. Each database 
has a single character name, so you are 
limited to 26 on one disk. However, this 
name applies to the whole database 
including all related files, so it's not an 
important limit. In most applications 
you simply go into a single database 
and work in that fora long period, rather 
than dotting around between them. 
You might only have one database in 
all, containing several files. Each of 
these are identified by the form used to 
add and amend records, and these form 
names may be up to 20 characters long. 

Setting up a file to store information 
involves defining the contents of each 
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Package Data Master 
Maximum file size 65535 records 
Max record size 8000 characters 
Max no fields 255 
Max field size 255 
Max digits 14 
Max prime key length 255 
Special disk format? No 
File size fixed? No 
Link to ASCII files? Yes, several 

Data types 
formats 

N,C,D,L,T,R,£ 
Fixed rec structure? Yes 
Fixed record length Yes 

stored? 
Amend rec structure? Yes 
Link data files? Yes 
No data files open 26 
No sort fields Not stated 
No keys 255 
Max key length 255,1 
(chars,fields) 
Unique keys Optional 
Subsidiary indexes Yes 

kept up-to-date? 

Data validation Good 
Screen formatting P 
Report formatting P,D,L 
Stone calculated data Input, 

Totals & statistics 
Batch update 
Statistics, 

Store selection criteria 

Totals & 
Sub-totals 
Optional 

Combing criteria AND,OR,NOT 
>1 criterion/field? Yes 
Wild code selection? Any field 
Browsing methods String within 

Interaction methods 
using ? and * 
Menus, commands 

Reference Manual + 
Limited tailoring 

Tutorial Guide+ *** 

Reference Card None 
On-Line He!p+ **** 
Hot-line? Free 

Notes: Screen and Reportformatting: P=Paint-a-screen, 
D=Defaults provided, L=Letterformat, + = Rating, maximum five stars 

Fig 1 Features and constraints 

record and the way it's to be displayed 
on the screen. Forms definition is 
requested from the main menu, the 
name of the form is specified and a 
(nearly) blank screen appears on which 
the format can be 'painted'. The cursor 
keys are available to move around and 
the top line shows the current row and 
column position of the cursor. To 
specify a field, type in its name and 
press the relevant function key (the 
purpose of each function key is shown 
at the bottom of the screen). Data 
Master assumes that the caption you 
have just typed is to be the name of the 
field for retrieval purposes (when defin¬ 
ing reports for instance), but you can, 
override this if preferred. You must 
then give the type and length of the 
field. Other attributes, such as unique 
value, indexing, mandatory entry, de¬ 
fault value, protection from entry, and 
so on, may be defined oryou can accept 
all the defaults by pressing another 
function key. 

The screen definition for this 
Checkout, together with the list of fields 
with their attributes, is shown in Fig 2-— 
to provide some idea of the variety of 
definition options available. It is at this 
stage, too, that you can define any 
formulae to be used for calculating 
derived variables and specify any fields 
to be taken from records in other files. 

In addition to ensuring that data 
entered conforms to the correct type, or 
is chosen from the list given for 
reference fields, Data Master can check 
that field values (whether alphabetic or 
numeric) fall within a given range. 
However, there is no way to ensure that 
they follow a particular pattern, such 
as two characters followed by three 
numbers. 

Any or all of the fields in the file may 
be indexed. Indexes relate to one field 
at a time — you can't set up an index 
based on onefield value within another 
(though you can define such an order¬ 
ing for reports). Indexes are kept 
up-to-date automatically. You can de¬ 
cide at any time to keep extra indexes, 
and you can also change any other 
aspect of data storage except the name 
of a field; you can add or delete fields 
freely too. Any of these changes just 
requirean alteredform definition. Once 
you have accumulated a number of 
records you might want to think twice 
about making such changes, as I found 
these operations rather slow (see 
Benchmarks 6 and 10 in Fig 3). 

Data input & updating 
When entering new records. Data 
Master displays the set-up form and 
allows you to enter data as you wish. 
The cursor keys are available to move 
around the screen, so if you spot an 
earlier error you can move to that 
position and make the alteration. Data 
Master provides a variety of ways to 
reach a particular record which needs 
amendment. You work your way se¬ 
quentially through the file, either for¬ 
wards or backwards from your current 

position, or you can go through the file 
in the order of any indexed field by 
moving the cursortothatfield, pressing 
the asterisk key, and then a function key 
to VIEW the first record in that 
sequence. To continue in that se¬ 
quence, press CTRL/VIEW once for 
each record. 

To select groups of records, the 
required values are entered into one or 
more fields on the form; two wild codes 
may be used,'*'for'match any group of 
characters'and'?'for'match any single 
character'. The test values are 'ANDed' 
together, so that all tests must be 
passed for the record to be retrieved. As 
before, you use the VIEW key to work 
through your selection. The order in 
which the records will be presented will 
depend on whether any of the fields 

upon which selection was based were 
index fields. If they were, then the 
records are presented in order based on 
thefirst index field used in the selection. 
If not, the records are shown in the 
order they are stored in the file. 

Records may also be updated in 
batches without operator intervention. 
Such batch updating uses the query 
language in the same way as reports; a 
set of records is defined by means of 
selection criteria and you then have the 
option to list, amend or delete those 
records. For amendment, you can set 
up one or a series of changes involving 
calculations on fields in the file; for 
example, to update all prices in a 
particular product range by 10%. As 
Data Master allows definition of rela¬ 
tionships between files, you can use 
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THE EVOLUTION 
OF A REVOLUTION 

Two years ago Osborne introduced 
the first portable personal computer 
in Britain-the revolutionary 
Osborne 1. In a fast moving industry 
nothing stands still. From the original 
revolution has come a subtle 
evolution - keeping Osborne ahead of 
its imitators and making the Osborne 
1 and Executive todays best buy. 

Why? 
Could it be the hardwearing go 

anywhere, workanywhere functional, 
weatherproof design? 

Could it be the comprehensive 
range of hardworking software, 
included in the purchase price? 

Oris it the longlasting proof that 
no-one so far has produced a totally 
portable personal computer which 
offers such superb value-for-money? 

In fact no other computer 
manufacturer has so far improved on 
Osborne - the original. 

‘Software 

Included in the purchase price of 
both the Osborne 1 and Executive is 
all the software you need to manage 
your business more efficiently. 

National Warranty 

All Osborne computers are 
supported nationally by GCS Ltd the 
largest, third party maintenance 
company in Britain. 

Osborne 1 £945 + VAT 

• I )ual fl< >ppydisk irr.es w id: 
200 K bytes storage each 

numeric keypad and cursor 
keys. 

• RS-232C Interface 
• IEEE 488 Interface 
• Weather-resistant, portable 

housing 

American voltages 
Standard Software: 
• CP/M Operating System 

• WORDSTAR,m word 
processing with 
MAI EMERGEf 

• SUPERCALC,m electronic 
spreadsheet 

• CBASIC'programming 

• MBASIC'programming 

Optional Extras. 
• Battery pack. 
• Double sided disk drives 

with 400KB per drive 
• Comm-PAC modem 

• Extensive approved 
software library 

Osborne Executive £ 1595 + VAT 

• CP M plus 13 0! System 

• 24 lines of 80 characters 

• Two RS232 ports for modem 

• Z80A SI 0 serial 

OSBDRNE1 

I Please complete coupon for further details '"I 

I ^ 
I Osborne 38Tanners Drive Blakelands North Milton Keynes I 
| MK14 5LL. Bucks Tel (0908)615274 Telex 825220 PCWlI 
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DATABASE 
1 10 20 30 40 50 60 70 80 

Refnum Name Datecre 
Type Description 

Supp 1 Price 1 
Supp 3_ _Price 3_ Supp4_ 

— 
_Price 4_ 

— ~ 

Sys 1 Svs 2 
Ref 1 Ref 2 Ref 3 Ref 4 

1 10 20 30 40 50 60 70 80 

FIELD DESCRIPTIONS 
No Name Type Long Reqd In- Uni- Der- Range Record 

dex que ived Chk size offset 

1 Refnum Text 5 Yes Yes No No No 5 5 
2 Name Text 20 No No No No No 20 10 
3 Datecre Date 8 No No No No No 6 30 
4 Type Text 3 No No No No No 3 36 
5 Description Text 40 No No No No No 40 39 
6 Supp 1 Number 6 No No No No No 4 79 

NumberType: Integer 
7 Price 1 Number 6 No No No No No 4 83 

NumberType: Integer 
8 Supp2 Number 6 No No No No No 4 87 

NumberType: Integer 
9 Price 2 Number 7 No No No No No 4 91 

NumberType: Integer 
10 Supp3 Number 6 No No No No No 4 95 

NumberType: Integer 
11 Price 3 Number 7 No No No No No 4 99 

NumberType: Integer 
12 Supp4 Number 6 No No No No No 4 103 

NumberType: Integer 
13 Price 4 Number 7 No No No No No 4 107 

NumberType: Integer 
14 Sys 1 Text 3 No No No No No 3 111 
15 Sys2 Text 3 No No No No No 3 114 
16 Sys3 Text 3 No No No No No 3 117 
17 Rating Text 2 No No No No No 2 120 
18 Refl Text 6 No No No No No 6 122 
19 Ref 2 Text 6 No No No No No 6 128 
20 Ref 3 Text 6 No No No No No 6 134 
21 Ref 4 Text 6 No No No No No 6 140 

Record size 146 

Fig 2 Record definition and format 

these facilities to produce a full trans¬ 
actional system based upon entering a 
set of records and then 'posting' 
relevant sections to different files. In 
this way a complete accounting suite 
can be built-up, or a variety of other 
applications in which this kind of 
interrelation is required. 

Records may be displayed either in 
the one-record-per-screen format used 
during data entry, in which case the 
record is available for amendment or, 
for viewing only, records may be 
displayed in a variety of formats 
defined by Data Master's Query 
Language, using the reporting 
mechanisms. 

Printed reports 
Reports may either be 'one-off', so that 
the format is not stored but is acted 
upon at once, or stored for subsequent 
amendment and re-use. In either case, 
the same approach is used to set up the 
report format. The package asks what 
selection and ordering options are 
required, then which fields are to be 
processed. Allfieldscan beomittedand 
summary information only can be 
produced if required. Selection criteria 
may optionally be entered when the 
report is run to allowthe sameformatto 
be used for a number of different 
reports. Processing may involve listing 
records and batch updating can be set 
up by asking for deletion or modifica¬ 
tion of records. For this to be possible, 
you must explicitly set a switch by 
pressing a function key — to avoid 
specifying modification by mistake — 
and you can restrict individual users to 
an access level which will prevent them 
setting this switch. 

Report fields may involve calcula¬ 
tions based upon stored fields and 
information from several data files. You 
can use several variables, such as the 
date and the current page number in 
report fields. You can also specify that 
records are to be ordered in groups, 
with group totals (that is sub-totals) 
being produced; such groups may be 
nested without limit. The records don't 
have to be pre-sorted into such sub¬ 
groups— this is done automatically by 
Data Master at report time. 

Once the content of the report has 
been set up, the layout can be specified. 
Four types are provided: columnar 
(one record per line), field-per-line, 
DIF™ (for writing files which can be read 
by spreadsheet programs), and free 
format (in which the user sets up a 
format using the 'paint-a-screen' tech¬ 
niques used in designing screen 
forms). 

Selection 
Different methods of selection are used 
according to whether you want to 
display records for amendment on the 
screen, view them on the screen or 

amend them 'in a batch' without 
intervention. When amending, you can 
specify selection on any field or fields; if 
more than one field is tested, then all 
conditions must be met before the 
record passes the test. Tests available 
are identity with a constant, or match¬ 
ing with a pattern: for instance, the 
pattern Smith* matches Smith, Smith- 
son and so on, while *son matches 
Johnson,Smithson etal. During report¬ 
ing, when records can be viewed on the 
screen, printed or sentto anotherfile, or 
amended in a batch, you have more 
flexible tests available. You can test 
using the usual range of comparison 
operators (<, > and so on), and against 
field values, and tests can be combined 
so that all must be passed or any one. 
The extent to which you can force the 

appropriate order of evaluation of tests 
depends on the context (brackets are 
available when testing on single fields). 

During display of individual records 
for amendment, records may be dis¬ 
played in the order of any indexed field. 
When reporting, you can sequence on 
any field or sequence of nested fields 
(name within departmentwithin region 
within country). Ordering is always in 
ascending ASCII sequence: there is no 
way to change this. 

Arithmetic calculations can be car¬ 
ried out to provide values for fields at 
input time, or when records are being 
amended in batch update. You can also 
calculate new values for output in 
reports based on field values and 
constants. Any of these calculations 
may combine field values from several 
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DATABASE 
files and the usual arithmetic operators 
are provided. There is no substring 
facility, nor any other method of string 
manipulation for use in data assign¬ 
ment, as distinct from the testing used 
in selection. 

Relationships between files may be 
permanent, in which case they are 
defined in a special file set up by Data 
Master, or they may be ad hoc and last 
only while a report is produced. The 
method used is to associate between 
one and three fields in one file with 
fields in another. 

The system may be tailored at several 
levels and default values for system 
options can be set up. The date format 
and currency symbol will normally be 
set appropriately by the supplier, while 
other options, such as the printer type, 
are set by the user. Once into the 
system, a special menu can be defined 
to replace the standard Data Master 
main menu. User-supplied menus can 
carry out a single task per item, several 
tasks, or link to another menu. No 
conditional statements are available, 
nor are there any other pseudo¬ 
programming language statements, so 
in some circumstances you may be 
limited in what you can do. 

Security 
Data Master allows an unusually flexi¬ 
ble approach to security from unautho¬ 
rised access. Each user may have a 
user name and password and can have 
access restricted according to a table 
stored with the data, so that users are 
denied access to certain databases. 
Unfortunately, the protection applies to 
a whole database rather than to files 
within it, so you couldn't use this 
mechanism to restrict users to parts of a 
database. You can also restrict the level 
of access allowed so that 'low-level' 
users may view records, 'medium- 
level' users may amend them, and only 
'high-level' users may set up and 
amend form and report definitions. 

When records are amended or en¬ 
tered, Data Master updates the stored 
file every time 15 records have been 
added or amended, or after 30 seconds 
inactivity, which helps to protect 
against accidental corruption of the 
database. 

Data Master provides special 
routinesforbacking upand restoring its 
own databases. While these are slower 
than using good old DCOPY, they do 
check each record in turn. Within the 
package, you can also copy a form with 
or without its data (for instance, to 
create another data file of similar 
structure), delete date files, forms and 
reports, and copy data files, forms and 
reports between databases. 

Data Master's links with outside files 
are usually flexible; files can be read in 
several different formats including 
those of dBasell and DIF, and if 

BM1 Time to add one new record Inst 
BM2 Time to select record by primary key Inst 
BM3 Time to select record by secondary key Inst 
BM4 Time to access 20 records from 1000 sequentially 

on 3-character field (same field as in BM2 key) 
4 sec/rec 

BM5 Time to access record using wild code Inst 
BM6 Time to index 1000 records on 3-character field 1 hr 12mins 
BM7 Time to sort 1000 records on 5-character field Imin 50secs 
BM8 Time to calculate on one field per record and store 

result in record 
42m ins 

BM9 Time to total three fields over 1000 records 1hr35mins 
BM10 Time to add one new field to each of 1000 records 

Time to import a file of 1000 records: 13mins 50secs 

Notes: *=estimated from time for 1000 records 

Fig 3 Benchmarks 

2hr30mins 

appropriate such importing can match 
on field names or on field order. In 
contrast with some internal batch 
processing, importing a file (in dBasell 
format) of 1000 records is fast by micro 
standards (see Fig 3). You can also write 
out data files in a variety of formats, 
limited only by the flexibility of the 
report writer. 

Data Master uses full screen menus 
for directing users to the relevant parts 
of the system and 'mini-menus' after 
that. Thus, when setting up a form, the 
screen shows all the fields defined so 
far in position with the function key 
assignments at the bottom of the 
screen, so you know what actions you 
can take next. 

Data Master is somewhat patchy in 
its willingness to say what it's doing, 
and to allow you to abandon particular 
operations (except by pressing CTRL/C 
and re-entering Data Master, a proce- 
dure the manual tells you to avoid 
because it could corrupt your data). 

Documentation 
The manual has some weaknesses but 
is mercifully free from transatlantic 
idiom. However, it tries to combine 
reference material with a 'novice' 

Summary 

PackageType Database management system allowing multiple 
relationshipsamong files 

Facilities Flexiblescreen and reportformatting, good data 
validation including calculationsoninputand in batch 
updating. File links include postingtransactions. Simple 
letterwriter. Good import/export features including 
reading and writing DIF™ files from spreadsheets 

Drawbacks Tailoring limited to chaining interactive facilities (no 
pseudo programming language). Sometimes hard to 
backtrack. Some batch Benchmarks slow. 

Ease of Use Good; menu-driven with sensible defaults and overrides 

ErrorMessages Generally adequate 

Documentation Clear and easy to understand, but falls between two stools 
oftutorial and reference 
No reference summary 

Costs (ex-VAT) £450 

Supplier SapphireSystems Ltd, 1 -3 ParkAvenue, Ilford, Essex IG1 
4LU. Tel: (01) 5540582 

approach, a rarely successful formula. 
The material is well written, properly 

typeset and printed and has many 
screen diagrams showing what you can 
expect to see. U nfortunately, the screen 
highlighting has been represented by a 
bluewashoverthe print, which makes it 
hard to read, especially in the small 
character size used on screen dia¬ 
grams. The manual has an index but 
contains only 60 terms as reference to 
180 pages, so it's no surprise that I 
didn't find it a lot of help. 

Conclusions 
Data Master is a powerful and flexible 
package with good features for relating 
sets of data together, and for interact¬ 
ing with other packages and systems. 
Its tailoring features are limited by the 
lack of control over the sequence of 
processing, and some of the batch 
operations are rather slow. The pack¬ 
age is easy to use with plenty of helpful 
prompting in most circumstances. It's 
well worth investigating, particularly 
by users who want to implement more 
complex applications; for such users, 
the availability of a multi-user version 
could supply a smooth growth path. 

rm 
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Great News for BBC Micro and Electron Users 
Just Released and Now Available 

% 

CHESHIRE CAT 
EDUCATIONAL SERIES 

from 

AMPALSOFT 

CHESHIRE CAT 
The First name in Educational Software. 

An exciting range of top quality programs covering all 
needs from pre-school to ‘A’ level. Also available for 

Dragon, Commodore, 

Ampal Computer Services 

31 Woodbridge Road, Darby Green, 

Camberley, Surrey. 

Tel: (0252) 876677 



A FREE COPY OF 1 
MICROCOMPUTER Bl 

SPECIAL' WHEN YOU SUBSCRIBE TO 
PCW THIS MONTH 

THE1984 
NCHTEST 

PCW’s special offer to subscribers this 
month is a copy of‘The 1984 
Microcomputer Benchtest Special 
absolutely FREE with a year’s 
subscription. 

The Benchtest Special ’84 is the most 
comprehensive collection of quality 

- researched in depth by PCW’s 
expert team—and full of colourful 
illustrations to bring the machines to life! 
Bigger and better than ever, this year’s 
Benchtest Special carries over 30 of the 
most exciting new micros available— 
everything from hobbyist to business and 
including the most up to date machines. 

To make the most of this special offer 
subscribe to Personal Computer World this 
month and you will receive: - 
— 12 issues of PCW delivered hot off the 
press to your front door 
— a free copy of ‘The 1984Microcomputer 
BenchtestSpeciaV delivered when we 
process your subscription. 
If you are an existing subscriber you can 
still take advantage of this offer by 
extending your subscription for a further 
year. 

SUBSCRIBE TO PCW—BRITAIN’S BIGGEST MICROCOMPUTER MAGAZINE 



Newcomers 
start here 

The baffling jargon of the micro world can be very 
off-putting at first. Life gets easier once you've been 

initiated. So here's our user-friendly answerto 
everything you've ever wanted to know about micro 

computing but were afraid to ask. 

Probably the first thing you noticed on 
picking up this magazine for the first 
time was the enormous amount of 
unintelligible-looking jargon. In the 
words of The Hitch-hiker's Guide to the 
Galaxy: Don't panic! Baffling as it may 
sound, the jargon does actually serve a 
useful purpose. It's a lot easier to say 
VDU, for example, than 'the screen on 
which the computer's output is display¬ 
ed'. This guide is intended to help you 
find your way around some of the more 
common 'buzzwords' you're likely to 
come across in the pages of PCW. 

For those completely new to comput¬ 
ing, let s st^rt with thequestion: What is 
a microcoirfputer? We can think of a 
micro as: a general-purpose device in 
contrast to a typewriter, which can only 
be used for taping; a calculator, for 
performing calculations; a filing 
cabinet, for filing’^formation, to name 
just a few of its functions. A micro can 
do all these things and more. 

If it's to be of any use, a general- 
purpose device needs some way of 
knowing what to do. We do this by 
giving the computer a set of logical 
instructions called a program. The 

general term forcomputer programs is 
software. Every other part of a micro¬ 
computer system is known as hard¬ 
ware: 'If you can touch it, it's hardware.' 

Programs must be written in a form 
the micro can recognise and act on — 
this is achieved by writing the instruc¬ 
tions in a code known as a computer 
language. There are literally hundreds 
of different languages around, the most 
popular of these being Basic. Basic is an 
acronym of Beginners' All-purpose 
Symbolic Instruction Code. Although 
originally intended as a simple intro¬ 
ductory language, Basic is now a 
powerful and widely used language in 
its own right. 

Other languages you're likely to 
come across in PCWare Forth, Pascal, 
Logo, C and Comal to name but a few. 
These are known as high level lan¬ 
guages because they approach the 
sophistication of a human language. 
You'll also see references in PCW to the 
low level languages, assembly lan¬ 
guage and machine code. We'll look at 
these in a moment. 

The heart of a micro, the workhorse, 
is the processor or Central Processing 

Unit (CPU). The processor usually 
consists of a single silicon chip. As with 
computer languages, there are a num¬ 
ber of different processors avail¬ 
able, the Z80, 6502, 68000 and 8088 
being just a handful (literally!) of the 
types in common use. The processor is 
nothing magical — it's just a bunch of 
electronic circuits. It's definitely not a 
'brain'. 

As it's electronic, the processor's 
circuitry can be in one of two states: on 
or off. We represent these two states by 
binary (base two) notation, the two 
binary digits (known as 'bits') being 0 
and 1. It's possible to program compu¬ 
ters in binary notation, otherwise 
known as machine code (or machine 
language) programming. 

Machine code is called a low level 
language because it operates at a level 
close to that 'understood' by the 
processor. Languages like Basic are 
known as high level languages because 
they are symbolic, operating at a level 
easily'understood by people but not 
directly understood by the processor. 

Between high level languages and 
machine code is a low level language 
known as assembly language or, collo¬ 
quially, assembler. This is a mnemonic 
code using symbols which the proces¬ 
sor can quickly convert to machine 
code. 

Since everything has to be converted 
into binary form before the processor 
can make sense of it, we need some sort 
of code to represent each character to 
be processed by the computer. In order 
to simplify communication between 
computers, a number of standard 
codes have been agreed on. The most 
widely used of these codes is the 
American Standard Code for Informa¬ 
tion Interchange, ASCII. This system 
assigns each character a decimal num¬ 
ber which the processor can then 
convert to its binary equivalent. 

A program written in a high level 
language must be converted into bin¬ 
ary before the processor can carry out 
its instructions. We could of course do 
this manually, but since this is exactly 
the sort of tedious job computers were 
designed to do for us, it makes much 
more sense to write a program to do it. 

There are two types of program to do 
this translation for us. 

The first of these is a compiler which 
translates our whole program per¬ 
manently into machine code. When we 
compile a program, the original high 
level language version is called the 
source code while the compiled copy is 
called the object code. Compiled prog¬ 
rams are fast to run but hard to edit. If 
we want to change a compiled prog¬ 
ramme either have to edit it in machine 
code (extremely difficult) or we have to 
go back to a copy of the source code. For 
this reason there is a second translation 
program: an interpreter. An interpreter 
waits until we actually run (use) the 
program, then translates one line at a 
time into machine code — leaving the 
program in its original high level 



language. This makes it slower to run 
than a compiled program, but easier to 
edit. 

There are two unusual Basic words 
you're likely to come across: POKE and 
PEEK. When you program in a high 
level language, you are normally un¬ 
able to choose in which part of the 
machine's memory the processor will 
store things. This makes programming 
easier as you don't need to worry about 
memory locations, but slows down the 
program since the processor has to 
'look up' addresses for you. Using the 
POKE command, however, you can 
'poke' a value directly into a desired 
memory address. 'POKE 10000,56', for 
example, puts the value 56 into mem¬ 
ory location 10000. PEEK allows you to 
examine the content of a particular 
memory address. If you were to follow 
the above poke with 'PEEK (10000)', the 
computer would respond by displaying 
the value 56. POKEing and PEEKing is 
normally done to increase program 
speed, but may also allow us to do 
things which could not be done through 
Basic. 

So far, we have a processor and a 
program. Since a computer needs 
somewhere to store programs and 
data, it needs some kind of memory. 
There are two types of memory: Read 
Only Memory (ROM) and the badly- 
named Random Access Memory 
(RAM). ROM is so-called because the 
processor can 'read' (get things out of) 
its contents, but is unable to 'write to' 
(put things in) it. 

ROM is used to store firmware, the 
name given to software permanently 
available on the machine. An interpre¬ 
ter is a typical example of firmware 
(stick with it: it gets easier!). 

RAM differs from ROM in two impor¬ 
tant ways. Firstly, you can write to it as 
well as read from it. This means that the 
processor can use it to store both the 
program it is running and data (in¬ 
formation). The second important dif¬ 
ference is that RAM needs a constant 
power supply to retain its contents: as 
soon as you switch the computer off, 
you lose your program and data. 

There is a type of RAM, known as 
CMOS RAM, which requires only a tiny 
amount of power to retain its contents. 
Thisisfound in portable computers like 
the Tandy 100 and theGavilan MC. It is 
usually powered by small ni-cad 
batteries so that programs and data are 
retained even when the main power is 
switched off. At present, CMOS RAM is 
extremely expensive and is not likely to 
be used in desktop machines for a little 
while yet. (CMOS stands for Com¬ 
plementary Metal Oxide Semicon¬ 
ductor). 

Memory is described in terms of the 
number of characters we can store in it. 
Each character is represented by an 8 
bit binary number. 8 bits make one byte 
and 1024 bytes make one Kilobyte or 
Ik. 32k, for example, means that the 
computer can store about 32000 char¬ 
acters in its memory. If 1024sounds like 

an odd number, remember that every¬ 
thing is based on the binary system, 
thus 1,2,4,8,16 . . . 1024 being the 
nearest binary multiple to 1000. 

While we're on the subject of bits, 
you'll often see computers and their 
processors described in terms of their 
bit power: 8-bit, 16-bit, 32:16-bit and so 
on. This is a means of describing how 
large a binary number the processor 
can handle in one chunk. A binary 
number, incidentally, is known — con¬ 
fusingly — as a word. An 8-bit proces¬ 
sor, for example, can handle 8-bit 
words, that is, up to 11111111 (255 in 
decimal). Anything largerthan this has 
to be broken down into manageable 
chunks before it can be processed. 

A 16-bit machine can handle bigger 
chunks of data at a time. This means it 
can handle ('address') larger amounts 

of memory at one time. This is why 
most 8-bit machines have a maximum 
of 64k RAM while 16-bit micros usually 
have 128k upwards. 

As 16-bit processors can handle 
larger words than an 8-bit machine, 
they ought to be twice as fast. In 
practice, however, there is a little more 
to it than that. While it may take a 16-bit 
machine half as long to work out that 
2+2=4, the actual processing is only 
part of the story. 

The result of the calculation has to be 
placed into the appropriate memory 
location, passed to the screen or 
whatever is required. The transfers to 
and from the processor are often made 
in 8-bit form; this is why you'll hear 
people arguing that certain processors 
are not 'true' 16-bit. If the problem has 
to be handed to the processor in 8-bit 

form, turned into 16-bit, calculated and 
then the result turned back into 8-bit for 
transfer elsewhere, there may be little 
or no saving in time over an 8-bit 
system. 

The other factor affecting speed is 
that the actual processing may form 
only a small part of the overall opera¬ 
tion. A word processor, for example, 
spends most of its time passing files to 
and from disk and waiting fortheuserto 
type the next character. The processing 
itself consumes very little time. And if 
you look at the Benchmarks summary 
(PCW, December 1983, pp. 238-241), 
you'll see some 8-bit machines beating 
their 16-bit rivals — even in processor- 
bound operations like the PCW 
Benchmarks. 

Returning to the subject of RAM for a 
moment, a word of warning: Don't rush 

out with your new-found understand¬ 
ing to buy the machine offering you the 
most RAM for your money. Quite aside 
from the fact that theamount of RAM is 
by no means the only consideration 
when buying a micro (no matter how 
much manufacturers may stress it), 
different machines use differing 
amounts of RAM for things like 
graphics. Always check how much 
RAM is actually availableto the userfor 
program storage. Machines which 
proudly proclaim '64k' may well leave 
you with less than half of this in which to 
store Basic programs and data. 

There are numerousforms of perma¬ 
nent or back up storage, but by far the 
most common are floppy disk, floppy 
tape and cassette. 

’ Floppy disks or diskettes are circular 
pieces of thin plastic coated with a 

SECTORS 

Cross-section of a floppy disk 



magnetic recording surface similar to 
that of tapes. The disk, which is 
enclosed in a protective card cover, is 
placed in a disk drive. Disk drives 
comprise a high-speed motor to rotate 
the disk and a read/write head to record 
and 'play back' programs and data. 

The disk is divided into concentric 
rings called tracks (similar to the tracks 
on an LP) which are in turn divided into 
small blocks by spoke-like divisions 
called sectors. 

There are two methods for dividing 
the disk into sectors. One method is 
called hard sectoring, where holes 
punched in the disk mark the sectors, 
and the other is soft sectoring where 
the sectors are marked magnetically. 
The reason that disks from one 
machine can't be read by a different 
make is that each manufacturer has its 
own way of dividing up the disk. 
Recently, however, manufacturers 
have apparently begun to acknowledge 
that this situation can't go on forever, 
and they are working on making their 
disks compatible. 

Since the computer needs some way 
of organising the disk, we have a 
program called a Disk Operating Sys¬ 
tem (DOS), usually known simply as the 
Operating System (OS). The operating 
system does all the 'housekeeping' of 
the disks, working out where to put 
things, letting the user know what is on 
the disk, copying from one disk to 
anotherandsoon. As you might expect 
by now, there are lots of different 
operating systems available, each with 
its own advantages and disadvantages. 
The three most popular OSs are CP/M 
(Control Program for Micros), MS-DOS 
(Microsoft Disk Operating System) and 
PC-DOS (Personal Computer Disk 
Operating System). MS-DOS and PC- 
DOS, incidentally, are all but identical. 

Disks can support what &re known as 
random access files. That is, you can 
randomly choose a point in a file and 
the drive head will move directly to that 
point. You can then edit the file, and 
only the blocks affected will be rewrit¬ 
ten. The rest of the file remains 
unchanged. 

Floppy disks provide a reasonably 
fast and efficient form of secondary 
storage and are cost-effective for busi¬ 
ness machines. For home computers, 
however, the usual form of program 
and data storage is on ordinary cassette 
tape using a standard cassette recor¬ 
der. This method of storage is slow and 
unreliable, but is very cheap and 
adequate for games, for example. 

Cassettes can support only serial 
access files. That is, whenever a file is to 
be edited, the whole file must be written 
back to the tape. This makes certain 
applications — word processing being 
a prime example — extremely tedious. 

Floppy tape drives are a compromise 
between speed and cost. They use a 
small continuous loop tape which, like a 
disk, is divided into blocks. Floppy tape 
drives rely on serial access files, but by 
rotating the tape at high speed and 

using the block markers, they can 
simulate random access files. The 
Sinclair Microdrive is a floppy tape 
drive. 

Another type of disk you'll see 
referred to is the hard disk. This is an 
extremely efficient method of storing 
large amounts of data. Hard disk 
capacity generally starts at around 
lOMbytes (10 million bytes) and rises 
to . . . well, you name it. Besides offer¬ 
ing a much greater capacity than 
floppies, hard disks are more reliable 
and considerably faster. They are, 
however, much more expensive than 
floppy drives. 

Since computers need some way of 
communicating with the outside world, 
we need input and output devices. 
Input and output devices include all 
manner of thingsfrom hard disk unitsto 
light pens, but the minimum require¬ 
ment for most applications is a type- 
writer-style keyboard for input and a 
TV-like Visual Display Unit for output. 
The Visual Display Unit is variously 
referred to as a VDU, Cathode Ray Tube 
(CRT) and monitor. 

The various component parts of 

a computer system (processor, key¬ 
board, VDU, disk drives, and so on, may 
all be built into a sing leu nit or they may 
be separate, connected by cables. 

Takethis paragraph slowly and it will 
make sense! When a computer com¬ 
municates with an outside device, be it 
a printer or another computer, it does 
so in one of two forms — parallel or 
serial. Parallel input/output (I/O) re¬ 
quires a number of parallel wires. Each 
wire carries one bit, so with eight wires 
we can transmit/receive information 
one byte at a time (8 bits = one byte, 
remember). Serial 1/0, in contrast, uses 
a single wire to transmit a series of bits 
one at a time (that's why it's called 
serial), with extra bits to mark the 
beginning and end of each byte. 

To enable different devices to com¬ 
municate with each other in this way, 
standards have been agreed for diffe¬ 
rent interfaces. An interface is simply a 
piece of circuitry used to connect two or 
more devices. The most common 
stardard serial interface is the RS232 (or 
V24) while the Centronics standard is 
popular for parallel interfaces. 

When two computers want to com¬ 
municate with each other over a dis¬ 
tance, there are again two ways of 

doing it (nothing is ever clear-cut in the 
world of micros — you'll get used to it). 
Both methods use the public phone 
network. The first is known as an 
acoustic coupler. This simply plugs into 
your computer, and has a receptacle 
into which you place your telephone 
handset. The acoustic coupler is conve¬ 
nient in that you can unplug it from one 
computer and plug it into another one 
in a matter of seconds. They are 
generally slow, however, and prone to 
interference. 

The alternative method is to use a 
modem. Unlike an acoustic coupler, a 
modem is wired into the telephone 
system and you should get permission 
for this from British Telecom. 

Aterm you'll hear used in connection 
with acoustic couplers and modems is 
baud rate. The baud rate is a measure of 
the speed at which a device can 
transmit and receive data. You can 
safely think of the baud rate as being 
bits-per-second, though the accurate 
definition is a little more complex. 
Therefore, a 300-baud modem can 
transmit/receive data at the rate of 300 
bits (about 50 characters) per second. 

A 1200/75 modem means that it 
receives at 1200 baud but transmits at 
75. Most modems are 1200/75 and 
acoustic couplers 300/300. By way of 
comparison, saving programs to cas¬ 
sette is normally done at between 300 
and 1500 baud. 

Finally, communications between 
computers is either full or half duplex. 
Full duplex is when the machine 
receiving the data echoes it back to the 
machine transmitting it and says 'This 
is what I think you said — is that right?'. 
If it's wrong, the section will be 
transmitted again. Half duplex is where 
no checking is made. If you're ever 
unsure of which to use, start with full 
duplex. If everything you type appears 
on your display twice, then you should 
switch to half duplex. 

Nowthatyou knowthejargon,you'll 
excuse me while I go and initiate a file 
transfer from secondary memory to 
RAM in order to engage in some real 
time interactive processing with 32k 
8-bit micro, using a direct entry input 
device and cathode-based visual feed¬ 
back system. I never could resist a game 
of Pacman. 

BUD 



IN STORE 
Our bi-monthly guideto microcomputing systems. Updates should be sentto: 

Tracy Dear, PCW, 62 Oxford Street, London W1A2HG. 

p/p, 514" HD (20Mb) 

Altos ACS8000-14 As above 208kRAM.Z80A,8 FDdrive(1/2Mb) MP/M110/S 1-4users 
£9450 6xs/p, pp, 8" HD (40Mb) 
Altos58640£10150 Asabove 512kRAM,8086,FD5W (1Mbl,6xs/p MP/M110/S 15users 

5V«"HD (42Mb) 
Altos ACS86000-14 Asabove 512kRAM,8086,8 FDdrivel1/2Mb),r MP/M110/S 1-8users 
£13750 HD (40Mb), 8xs/p, p/p 
Applelle£1199 Apple(UKILtd44442 60244 6502A,65-12kRAM,16kROM,24x C/S-Dos3.3,UCSDPascal 8 FD&HDfrom other manufacturers. 

80/40, Cint, up to 8,143k (Diskll) CP/M, Applesoft Basic 8t Ask Apple dealer about purchase of 
others Apple II s/w. 

Apple HI £2395-£3495 Asabove Basedon6502B,256kRAM,24x80, O/S- SOS, DOS (emulation) Upto3addondisklllsavailable 
Built-In 143k BusBasicPascal.etc 

BBC Micro BBC Micro Systems 16-32kRAM:32kROM6502:Cint:TV MOS: Basic APascal Video text 8i second processor fnt. 
(£299incVAT) 093379300 int:RS423port:P/P:Option: Logo: Forth: Lisp 32kmodelwithEconetanddisk 

single 5 Vi" F/D (100k) £230 interface £399. BT1/82H) 
BCL3050 Business Comp's Ltd. 64kRAM,Z80A,8"FD(2Mb),RS232 CBasicll, Basic 80 & others FacilitytouseCP/Mbaseds/w8ih/w 

01-2073344 compatible with larger BCL systems. 
3150upgraded model. 

BCL3300 Asabove 256-960RAM,8086,14"diskdrive Basic.Cobol, Pascal, ALL CP/Mbaseds/w&BCL.expandedto 
support 16 terminals in multi-user 8< 
multi-tasking. 

C3000 Series £2450 CountryComp's 64kRAM,Z80,HD(10Mb),FD(500k), CP/M2.2 VariousH/Doptions multiuser 
0527 29826 2xRS232c/p c/p/NET 

CANON AS100 £2290 Canon UK 01-680 8880 128-512kRAM,8088,578"disk Many Ianguages8< s/w With dual 8 F/D, Multi-processor 
combinations. (1,2Mb-85Mb) HD, systems u p to 16 users. HD 7-50 Mg. 
Networking 

Clenlo Ace from £2425 Clenlo Computing Systems 64kRAM,Z80A,dual514"dsddFD CP/M Plus, Turbodos, DPC, dual 8" FD available. Multiprocessor 
01-6704202 (720k per drive), 2xs/p, 2xp/p, Inc i n Fortran. Pascal, Cobol, systemsupto16usersHD7-50Mb. 

price CP/M 2.2 Multiuser 
ComartCommunicator Comart0480215005 64kRAM,Z80A,dual5’A'FD(Z80kl, CP/Mincluded otherO/S, With15MbFD£1895or4.8MbHDand 
£1595 2xs/p,p/p Basic, Cobol, Fortran, 790k FD£2995. Option 20Mb HD 

Pascal £3995. Other options. 
CommodoreCBM Commodore Info Centre 6502,Cint,32-96kRAM,p/p,dual5V4’’ Basic + other languages Field serviceavailable. 
RANQE£495-£795 0753 79292 FD(2.1Mb)availableamong other 

options. 

Commodore SP9000 Asabove AsCBMplus6809,RS232C,Optionsas Various languages Cobol.Fortran&Pascalare 
£795 above interpretersforuse in teaching 

programming. 
Commodore700 Asabove 128-256kRAM,6509,25x80, RS232 Commodore DOS + others 700 requires separate monitor, 8088 
£650-£1195 second option. 

Commodore64£229 Asabove 64kRAM,6510,Cint,TV,25x40,s/p, Asabove Option 1701 monitor Prestelmodem 
p/p. Options includesingle 614" FD option. 
(170k) 

Commodore VIC 20 Asabove 5-32kRAM,6502,Cint, TV,22x23,s/p, Commodore DOS, Basic, Option 1701 monitor. Starter pack 
£150 p/p,OptionsasCommodore64 Kernal includes 1530cassette unit. 
Country Computers GecasOI -639 3758 64kRAM,Z80A,(10/15/21Mb),RS232 CP/M,Cobol,Basic, Pascal, Expandableto Multi-user + 
from £2450 Fortran Multi-tasking. 

Digital DMS3 £3000 Digital Microsystems 64kRAM,Z80A,single8'FD(100Mb), CP/M + others, Fortran, Expandableto23Mbor46Mbto 
0734793131 3xRS232p/p, 1xRS422 PascalPL/1 Multi-userHiNet system with HD. 

Much s/w available. 
Digital DMS3/102 Asabove 64kRAM,Z80A,single8"FD(500k),HD CP/M + other OS, Cobol, Upto31 workstations on HiNet, 
£7000 (23Mb), 3 x RS232, p/p, 1 x RS422 PL/1 Fortran, Pascal 1280k. 
DMS3FFOX Asabove Z80A,80k,2xS’A dsdddisk drives CP/M2.2(orcurrent 

(640k), 80 x25,4 x RS232C version) Basic + other 
languages 

EpsonHX20£402 Epson01-902 8892 16-32kRAM,32kROM,Twin6301,20x EBasic Barcodefacility.Communications 
4LCDRS232 capability as option. 

EpsonQX10£1735 Epson 01-902 8892 192-256kRAM,Z80A.ddFD5V4'(320k CP/M, many languages Slight pen option slots, 
per disk), p/p, RS232,80x 25 

Gemini Galaxy 2 MicroValue0240328321 64k RAM, Z80A, dual 5V«'FD (800k), CP/M, Basic, Cobol + others Dual 8FD (2.4Mb). Galaxy 3 £2500 
25x80,RS232, p/p. C i nt 5.4Mb HD + one800kFD. 

Gemini Galaxy 4 Asabove SameasGalaxy3withoptlonal Galaxysystemscanbeupgradedto 
(Network) File server centronicsprinterl/O,64kRAM,Z80A, network superstations. 
£2600workstation £695 80x25, RS232 

Gemini Multiboard Asabove 64kRAM,Z80A,8x25,5V4 HardFD, CP/M, Basic, Cobol, Pascal, ModularBUSbasesystem20+ 
£500 additional memory-f I/O, Centronics Fortran,AP/L expandablecards available. 

I/O 

Genial £287-£381 Lowe 0639 4995 Z80A,16-48kBAM,upto4FDdrives/ Microsoft Basic + other Optional items available. Contact 
singleordd languages available Lowefor details of Genie II. 

Genie III £1950 Asabove Z80A,64kRAM,upto12kROM,dual New DOS, CP/M, Microsoft Add on and optional drives available. 
5V4"doublesideddd(730keach),p/p, Basic,otherlanguages 
RS232 available 

List of Abbreviations 
A Assembler G/C Graphics card M/A Macroassembler s/w Software 
BT Benchtested H Hardware • ,N/A Not available S/P Serial port 
C Cassette H/D Harddisk N/P Numeric pad T/E Text editor 
E Extensive I Introductory - O/S " Operating system TB A To be announced 
F/D Floppy disk lnt Interface p/p Parallel port U Utility 
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Software 

ColourGenie£195 As above Z80,16kRAM,40x24,RS232,2xp/p Microsoft Basie TVor monitor, 16coloursat one time. 
Gimix6809 Windrush0692 405189 56kRAM,Twinserial,2MHz,6809cpu Muchs/w Desig ned as a development fo r 
£3250-£4310 industrial control 19MbH0. 
Grundv 8200 M-Tac Comp Service Z80A,64k-256k RAM,24x80, HD CP/M, Basic and others VariousHDoptionsupto26Mb. 

0603 070620 (6-18Mb),FDdsdd(0.5Mbperdisk) 
Haywood 9000 HaywoodOI-428 0111 64-192kRAM,Z80A,dual5y4'FD(640k) CP/M,Basic,Cobol,Fortran,Expandableto20MbHD, networking 
Composite £1796 RS232,p/p,24x80 Pascal,W/P version planned, other expansion 

options. 
Kemitron20Q0E Kamitron 0244 21817 64k RAM, Z80A, single SVi" FD (150k), CP/M, Basic, Fortran, Extensive range of support cards & 
£2300 24x80 2xs/p, p/p Pascal, Cobol, A industrial interfaces. 
Kemitron K3000E As above 64k RAM, Z80A,dual 8" FO (2Mb), 2 x As above with MP/M Up to four screens and 4 pri nters can 
£3300 s/p,p/p beattached: Option: lOMbHD. 
Sin series from TranstecQI-2471327 64-256kRAM,Z80A,2xRS232,p/p, Many languages 

dual FD l400/800k) or HD(5/10Mbf+ 
one400/800FD 

Lynx £225-£445 Camputers Ltd 0223315063 48~192 k RAM,Z80A~24x40'8b, TV, C Basic, ForthTcPM CPM compatible, 5 Vi FD & printer ~ 
int,s/p peripherals available. 

Minstral£1790 Hotel MicrosystemsOI -328 5100 Bus, Z808086 or68000, upto 1Mb CP/M. MS-DOS, Unix Networking also available. 
_8737 RAM 
MonroeEC8800 Fi-Cordlnt061 445 7716 128kRAM,Z80A,single5 WFD(320k), Monroemulti-taskingO/S, Hi-rescolourgraphicsoption.single 
£2200 3xRS232,p/p CP/M, Basic, 8i others 5V4"FD(320k),graphicstablet. 
MonroeOC8828 Asabove 256kRAM.Z80A,dual5V«"FD(640k), Asabove&system builder 5 20MbHD 
£3350 24x802xRS232 
Multi-Computers from Gecas 01-629 3758/2057 64kRAM,Z80A,10-600Mb + 8'FD, N/Star, CP/M. Cobol TrueMulti-user.multi-tasking 
£4750 RS232 Basic/Pascal, Fortran building block conceptsystem. 
OlivettiM20£1795 Olivetti01-785 6666 128k-512kRAM,Z8001,2-8kROM, Basic,PCOS. A&others Alternative8086, HD int ext 

single B’A'FDII 60k), RS232, p/p 370k/640kdisks,colourdisplay. 
OnyxC8000£5558 OnyxCompLtd09066 5432 64kRAM,Z80k,12Mbcartridge,10Mb CP/M, MP/M, Oasis, Unix, C8001 with 128kRAM,Multi user 

HD, 4 x s/p, P'P, 1024k RAM, Z8000 Fortran, Pascal, W/P, versionusingOasisareoptions. 
System 111 

Oriel £100-£130 Oric Products Int 16-48k RAM, 6502A,28x40TV int, C int, Basic (16k ROM) Forth 240x200colour graphics. Micro disk 
0990 27641 s/p, p/p, loudspeaker & modem avallablesoon. Viewdata 

compatible, 
PanasonicJD850M PanasoniclDSTIUK)0753 64kRAM,8085A,4kPROM,dual8 FD, CP/M,Basic,A,Micro- Option8.4MbHD. 
£4550 75841 JD850M(2Mb),24x80,3xRS232,p/p Cobol 

Rair Business ; RairOI-836 6921 256k-1024k RAM, 8088 - 8085,19Mb Choice of 0/S&languages 256k RAM expansion, colour work- 
Computer£5250 HD,ona5'/4 FD(1Mb),4xRS232 stations. 

ResearchMachines Research Machines 32-56kRAM,Z80A,dual5V4'FDf300k), Ex Basic, A.T/EU, CP/M, Hires colour graphics. Many 
380ZE1867 0865 249866 RS232,p/p Fortran, Cobol, Algol, possiblesystems,56kRAM8tdual8" 

_ _ _ Pascal_FP(IMb) option._j 
ResearchMachines Asabove 32-64kRAM,Z80A,C,2xs/p,CP/MSVt” Basic,T/E81 other Hi-rescolourgraphics,network 
{Link 480Z £560 dd languages stations. 
Sagell£544S Micro APL01-6220395 or 512k RAM, 2 x RS232,2 x 720k disks. Free UCSD Psystem with Oneyear'sfreeonsite h/w ““ 

TDI0272 276447 APL68000 under Mirage Basic, Fortran & Pascal maintenance. 
Sage1V£4650 Asabove 128k-1MbRAM,68000,1-4HD, Many 0/S&languages Priceinctudesoneyear'sserviceand 

(5-50Mb) 1-2 FD (640k) 6x RS232, p/p s/wbundling. 

SEED0543378151 (5- 64k-1Mb16k EPROM 
FDHD, cartridge 

Commercial applications packai 
M ulti-user up to 12 term. A-D/D-l 
12 month warranty. 

Expansionunitneededfor disks 
(£100), Low-res 80x50 graphics, 
loudspeaker.numericpad. 
Hi res graphics, options 5’/«" FD 
(560k), 80 Cps printer. 

48kRAM,Z80,25> 
singleS’AFD.dus 

Sharp MZ-80A £549 Sharp Ele 
2333 

,CP/M,A, Pascal, 
sn, Cobol 

64kRAM,Z80A, C,25 x 80, RS232, p/p, Basic, A, PascaIF Dos 
dsdd,(560k) 
Z80A, 128-256k RAM, ROM 8k, p/p, Basic 
RS232CDual ds dd (320k) 
Z80A, 64k RAM, 40x25, TV, printer/C ~ 

Sharp MZ80B 

Sharp MZ-71' Optional equipment-— colour 

Sharp PC5000 
(portable) 
Sig/NetS3£1290 

SWTPF/09E3050 

Liquid Crystal Display, peripheral 
options. 
Disk options to 56Mb + multi-user Shelton 01-2786272 64-256k, Z80B/8088, dual BW FD 

(200k),2xRS232 
64k RAM,6809, up to 4 FD/H D drives, 
max48Mb,6x s/p, p/p, 82x25 
_____ . . 

CP/M, Basic, CisCobo 
MCNOS 
FlexOS, AT/EWPBasF 
Forth, Pascal 

SWTP0733 234433 

SordlUKjLtdOl- 

s/w Software 
S/P Serial port 
T/E Text editor 
'i H A To be announce 
U Utility 

M A Maci n assembler 
N/A Not available 
S/P Numeric pad 
O S : Operating system 
p p ' Parallel port 

HD Harddisk 
1 Introducti 
Int Interface 



Now your micro 
is also your 
personal telex... 

Yes, with just your ordinary telephone line and your personal computer (or even word 
processor), you can now send or receive telexes to and from any part of the world. 
No major investment is needed because you already have the two vital elements - 
a micro and a telephone. By adding a small, inexpensive box (a Modem) you can 
send your messages down the telephone line and connect to our central computer 
system at ONE TO ONE. 

AN D IT'S SO EASY. After you have prepared the text of your messages in your 
own office at your own convenience, you are ready to dial directly into our 
computers and send them. All you need are just five simple commands on your micro. 
And with ONE TO ONE software written specially for your micro it's even easier. 
SAVE MON E Y. In fact, you stand to save more than £1,000 a year - the cost of a 
dedicated terminal and ordinary Telex line. You would have to send more than 2,000 
'telexes' through ONE TO ONE before you've equalled the rental cost of a conventional 
Telex! 
SAVE TIME. ONE TO ONE is fast.To be precise, it's four and a half times faster 
than Telex at getting that vital message off your premises. 
NO NOISE, NO WASTED SPACE. Why waste costly office space on that old 
clattery Telex machine when you can use the quiet efficiency of a micro? 
NO FRUSTRATIONS. No need to re-dial those difficult destinations. Our 
ONE TO ONE computers handle all that easily and automatically on your behalf. 
Don't waste talented staff on routine Telex operations. 
A RANGE OF SERVICES WITHIN EASY REACH. 
By taking out an inexpensive subscription to ONE TO ONE, not only can you send 
and receive telexes to and from your micro, you can automatically benefit from our 
INSTANT Electronic MAIL, our ONETO ONE Priority LETTER and our ONE TO MANY 
services - at no extra cost! 
Build your own communications network 
with ONETO ONE. Simply fill in a 
coupon, see your local dealer or call 
us on 01-730 9354, anytime. Do it now! 

I have/have not a Modem PC' 

[ One To One, 52 Ebury Street, London SW1W0LU. Telex: 8950511ONEONE G 
I ON E TO ON E is a service name of Kensington Datacom Limited. 

I have/have not a micro computer/word processor make/model 
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SordM23MKV£2850 Asabove 128kRAM,Z80A2x1M8"F/D(80x25) Manylanguages 
2 RS232C p/p 

Sord M23P£1800 Asabove 128k RAM: Z80A Liquid Crystal Display Many languages 
(80x8) Dual micro F/D (290k) 2RS232C 

_p/p_; 
SordM343MKV Asabove 256k-768kRAM, 8086128x64, Manylanguages 
£6100 4RS232C ports p/p 2 x 1,2Mb 8" FD 

SWTP S/09 £5110 Asabove 64-768kRAM.6809.25MbFD.80Mb Many languages&s/w 
HD.tapestreamer packages 

SWTP S+£7260 Asabove 256k-1 Mb RAM,6809,20Mb-220Mb O/S Uniflex, AS, S/09 
TAAIphatronic£1895 Triumph AdlerOI-2501717 64kRAM,8085A,du al SW FD (1 Mb), CP/M,Basic,etc 

HD (5Mb) (P4) 12”, 24x 80, s/p, p/p 
TA Alphatronic P30, Asabove 64-128kRAM,80B5A/8088,dual5>/4 FD CP/M, Basic etc 
P40£2495 (1Mb), HD (5Mb) P40,24x 80. p/p. s/p 
TRS80100 Portable TandyOI-8361327/0599 80C85,CMOS,8x40,8-32kRAM,p/p, 5 ROM Based progs 
£499-649 RS232C 

Optional SB- 80 Optional SGL 
graphics 
Optional SB-80Optional SGL 
graphics 

i graphics. SGL Language. 
Datacommsfeature 

Expandto12users,l 

Expand 24 users, modem link. 
P2,P3linktoMicromite LAN, optic 

P30 links to Micromite 
340Mb HD). 

Liquid crystal display. 

iced Microsoft 
(3 models) 
TRS 8012 £2399 £2999 Asabov 

SWdd 184k, disk-advanced Z80A 
Z80A, 80k RAM, 1/2 double sided dd 8 
slim linefloppies (1 25Mb), 80/40x24, 

; Basic + others 

64kcardframe,Z80A board, dual S’/i”, CP/M single user, MP/M HDavailable.Ccardupto4FD,upto8 
790kFD,2xs/p multi-user, 7 languages usersMP/M. 

60k RAM.Z80A, Dual 5" FD (190k each), CP/M + 7 languages Many options. 
p/p, Dual RS232,8x24,S100 BUS_ 

Zilog Z80,32-64k, 2 8" ds, dd flexible Wilcox multi-tasking 1 x HD (40Mb) may be connected to 
disk drives (2.4Mb), 4 XRS232C Multi-userO/S system. Options available. 

8-blt6602,30-512kRAM,2x5’/.” 40systems,MBasicCBasic, Z80Aor8080usedunders/wcontrol 
doublesided dd (320k each), or 1 of CisCoboLC for applications programs, 
aboveand HD (5/10Mb), p/p, RS232, 
80/132x24 _ 

56k, non volatile CMOS RAM, 6809, Much software Designed ad developmentsystemfor 
DMAHDcontrollers,2xs/p,2xpp industrial controlcomp station for 

commercial OEMS. 
224k RAM, 8-8116-bit processor, 2 x CP/M,ZDOSZBasic lOMbHDavailableand multi-user 

Wilcox 1000 Wilcox cor 
4866 

WindruSh6809 
£2418-£5803 

Windrush Micro Syster 
(0692)405189 

ZenithZF 120-22£590 

320k FD, 2x RS232, p/p colour optio 
1-16kRAM,Z80A,Cint,TV, full 
keyboard 44pin expansion port 
16-48k RAM, Z80A, 16k ROM, TV, C. 

Basil 8k ROM Advanced chip design, printer 
available. 
Option-32kRAM, RS232. Microdr 

Readers will be pleased to know that, due to < 

Transaction File is up-to-date and waiting cut 
accepted only on the form below for a flat fee o 
issues as we can't oblige. Ads cannot be repeaU 
sent in. We will only accept entries from non-i 

you for cooperating. 

• TANDY TRS-i : 08832 4113, 

ept £1200. •TUSCAN. CP/MJ 



TRANSACTION FILE 

ACC NEWS 
RupertSteele explains the objectives of the Association ofComputerClubs 

and provides a round-up of new computer dubs nationwide. 

The ACC, or Association of Computer 
Clubs, is a body of local and national 
computer clubs around the country. It 
looks after various liaison and coor¬ 
dination functions as directed by its 
Council, which consists of representa¬ 
tives from all affiliated clubs. The main 
activities are: 

1 Information and assistance in set¬ 
ting up and running a local computer 
club. Anyone considering starting a 
club can obtain a copy of the Club 
Information Kit by writing to me (at the 

address below). We also have an 
insurance scheme for affiliated clubs; 
by obtaining a standard policy on a 
block basis, the cost of cover has been 
cut to a very low level. 

2 The operation of ClubSpot 800 on 
Prestel. This database is part of the 
Micronet 800 database and consists of a 
wide variety of information offered by 
computer clubs and related organisa¬ 
tions, including a news magazine and 
David Annal's art gallery, as well as 
more conventional club information. If 

you would like to edit your own 
information on ClubSpot, write to me 
for information. 

3 Publicity for computer clubs. The 
ACC runs a national clubs' database, 
which is thought to be the most up to 
date list of computer clubs in the UK. 
This list is available on a computer 
system at major computer shows, so 
that visitors can contact their local club. 

4 Stands at computer exhibitions. 
The ACC organises club stands at a 
number of computer shows; where 



there is a 'club avenue' in a show, it's Ty Sign, Risca, Newport, Gwent NP1 tional ZX Users' Group, part of MUSE, 
likely that the ACC will have negotiated 7HZ, writes to tell me about the club Its aims are to organise the develop- 
free (or extremely cheap) stands, and running at the Risca Youth and Com- ment of high quality ZX81 and Spec- 
assigned them among National User munity Centre. It meets on Tuesday trum educational software for the 
Groups. But the ACC cannot do any- evenings, and isforyoung people aged MUSE library, and to assist with the 
thing for your club unless notified of its 14-21. Members of the youth centre are acceptance of the ZX81 and Spectrum 
existence. Make sure you write to me expected to pay the staggering fee of as valid resources for teaching in 
with news of what you're up to. 10p a nightto take part in the club. Write schools, colleges and the home. There 

to Russell or contact the Community is also a software library and a technical 
Clilb news Centre (in Lyne Road, Risca). Tel: Risca query service. So if you want to know 
Allan Kynes writes from 6 South 612487. about Sinclairs in education, send Eric 
Lochside, Lerwick, Shetland ZE1 ORA to AlsoinWales,JohnDale,of12Poplar two second class stamps (and your 
tell me of the Sound Computer Club, Road, Newtown, Powys SY16 2QG, address, of course), 
which claims to be the most northerly writes to tell me of the Newtown and Mr CN Parry, of 16 Sackville Close, 
computer club in the UK. The club District Computer Club. Apart from the Stratford on Avon, Warwickshire has 
meets in the Sound School, Lerwick, usual programme of meetings, this written to say that he's starting a 
every second Thursday. While many of enterprising group has set up an computer club there. If you're in- 
the members are school pupils, all are advisory service for those proposing to terested in finding out more, you know 
welcome. Call Allan on (0595) 4687 for buy computers, is running an exhibi- what to do. 
more information. tion and is looking into ways to prevent Michael Watts writes from 66 North- 

Also at the top of the map is the theft of equipment by circulating serial ampton Road, Kettering, Northants to 
Kingsway Amateur Computer Club, numbers and descriptions. For more describe the new Kettering Micro 
which meetsattheKingswayTechnical information ofthe Newtown club,write Users' Group or K-MUG. Write or call 
College,OldGlamisRoad,Dundee. The to John or call him on (0686) 28715. (0536) 514381 for details, 
club is most definitely open to all, not Brian Push is secretary of the Pen- Mr JEA Symondson of 46 London 
just Tech College students. Meetings coedAmateurComputerClub.Theclub Road, Stapeley, Nantwich, Cheshire 
are from 6.30 to 9pm in rooms Cl 1 and meets alternate Saturdays, 2-5pm, with writes in about the Crew and Nantwich 
Cl 2 at the College. Contact the secret- attendance fee 50p per meeting, at the Computer Users Club. In addition to the 
ary, C Macleod, Flat 3A, 101 Peddie Pencoed Welfare Hall. For more in- usual club activities, the group runs an 
Street, Dundee, for more information. formation, contact Brian at 7 Duffryn, annual exhibition. Write for details. 

Mr JW Bruce, of the National En- Pencoed, Bridgend, Mid Glamorgan Finally, Stuart Edinborough has writ- 
gineering Laboratory, East Kilbride, CF35 6JL. ten to request a further mention for the 
GlasgowG750QU has started a compu- Now it's time to move to the Mid- Hereford Amateur Computer Club. To 
ter club at the NEL. Mr Bruce will lands. Jeff Perrins, of 34b Salop Street, findoutmoreaboutHACC,contactMrS 
provide all necessary information. Bradley, Bilston, West Midlands WV14 Edinborough, 3 Warwick Walk, Bobble- 

Staying Celtic: news from Wales. 0TQ, is the secretary of the West stock, Hereford HR4 9TG, tel: (0432) 
Allan Jones of 'The Island', 1 High Midlands Commodore Users Group. If 269700. Alternatively, contact Mrs R 
Street, Connah's Quay, Deeside, Clwyd you're interested in PETs, VICs or Riley on Hereford (0432) 279302. 
CH5 4DA writes to tell ofthe Clwyd '80 Commodore 64s, drop Jeff a line. 
Computer Club. This meets on Thurs- Mike Bedford-White wrote to me 
days at 7pm in the Deeside Community from 16 Westfield Road, Acocks Green, **For more information on the ACC, or 
Centre, Queensferry, Deeside, Clwyd. Birmingham B27 7TL. He runs the to request a mention foryou club, write 
The club has about 110 members, half Acocks Green Computer Club, which to me: 
of whom are juniors; it also produces a has been running for about a year. If you Rupert Steele 
club magazine. For more information areinterestedinthisclub,whynotwrite 17 Lawrie Park Crescent 
about Clwyd '80 Computer Club, write to him? London 
to Allan or call him on (0244) 816893. Eric Deeson, of Highgate School, SE26 6HH 

Russell Neil Gibbs, of 153 Holly Road, Birmingham B12 9DS runs the Educa- Tel: (01) 778 6824 

CTUK 
Unfortunately, Computer Town UK! appears in a shortened 
form this month but Margaret Spooner's in-tray reveals that 

it's alive and kicking. (The full list of contacts' names and 

One of the most recent additions to the 
list of Computer Town contacts is in 
Newtown, Powys. Already established 
as the Newtown & District Computer 
Club, secretary John Dale writes that 
the club wasformed in September 1983 
and has held an exhibition at which 
computers from the club's own re¬ 
sources including BBC Micros, Spec- 

ad dresses will back in June.) 

trums, ZX81s, Texas Instruments and 
Commodore computers, plus 
machines from local companies were 
on display. More than 2500 people 
attended the exhibition over two days 
and a further larger show will have 
taken place by our publication date. 
John also says: 'We are running a Basic 
course at the local technical college 

(evenings) and organising visits to 
demonstrate computers to other orga¬ 
nisations.' It sounds as if there is plenty 
of interest in micros in the Newtown 

The future of the Tonbridge Compu¬ 
ter Town is unsure at present because 
Brian Tayler has moved house: his new 
home address is listed among the 



ARIESB20 

Add 20K 
to your BBC micro 

in five minutes 
Features 

★ Adds 20K of useable RAM to 
your BBC Micro 

★ Run programs up to 28K long in 
ANY SCREEN MODE 

★ Extra memory can be used 
directly from BASIC I and II, 
VIEW 1.4, FORTH, LISP, and 
many other existing programs 

★ ARIES-B20 is compatible with 
all correctly written BBC Micro 
software, on cassette, disc, 
sideways ROM or cartridge 

★ Don't be deceived: this product 
is unique - no other expansion 
unit has these capabilities 

★ Complete compatibility-ARIES- 
620 uses only documented 
MOS facilities 

★ Fitted in 5 minutes using only a 
screwdriver 

★ Simply plugs in inside the case 
★ No soldering or cutting 
★ (Unlike some add-on products) 

will cause no damage to your 

How to Order ! 

Send cheque or postal order | 
made payable to: Cambridge | 
Computer Consultants Ltd and I 
forward to: ! 
Cambridge Computer * 
Consultants Ltd, I 
Science Park, | 
Milton Road, i 
Cambridge CB4 4BH. J 
Telephone Cambridge ! 
0223-862614 1 

BBC Micro - can be 
removed at any time 

★ Incredibly simple to 
use 

★ Patent applied for 

★ Designed in Cambridge by 
BBC Micro experts 

★ Top quality manufacture 
★ Unquestionably the most 

important add-on ever 
produced for the BBC Micro 

★ Top software houses are racing 
to produce the "super¬ 
programs" made possible by 
the extra capacity 

★ 1 year guarantee. 
★ Available mail-order only 
★ Official purchase orders 

accepted from bona-fide 
educational establishments, all 
other trade cash-with-order 

★ Price £99.95 including post 
packing and VAT 

★ If not completely satisfied with 
your purchase, we will refund 
your money in full providing you 
return the ARIES-B20 in good 
condition in its original 
packaging within 14 days 

Machine requirements: 

★ BBC Micro model B 
★ MOS 1.2 or later 
★ Plugs into CPU socket and 1 

sideways ROM socket 

Also available IEEE-488 interface. 
Coming soon: Compatible ROM 
expansion board. 

Please send me (Qty).ARIES-B20(s) at £99.95 (incl. p.p. & VAT). 
I enclose a cheque/postal order made payable to 

Cambridge Computer Consultants Ltd for £. 

Signed. 

Name (block letters) . 

Address. 

.Post Code. 

Cambridge Computer Consultants Ltd, Science Park, Milton Road, 
Cambridge CB4 4BH. Telephone Cambridge 0223-862614 



CTUK 
contacts so that interested parties can final decision has been made. nearby and would like a Computer 
find out where the Computer Town will Andfinally,thenamesofpeoplewho Town in your area. They are: Alfred 
carry on — it may continue at Ton- have requested guidelines because O'Coyle, 22 Dover Flats, Old Kent Road, 
bridge, it may transfer to West Mailing they are interested in setting up new London SE1 (Tel: (01) 237 4125); John 
or there may even be Computer Towns Computer Towns. Get in touch with McCaffery, Reres House, Reres Road, 
at both venues. Further news when a them and offer support if you live Broughty Ferry, Dundee. 

I BENCHMARKS 
A listing of the Benchmarks used when 100 REM Benchmark4 200 PRINT"E" 

evaluating micros is given below. An 110 PRINT"S" 210 END 

explanation can befound in the Decern- 120 K=0 220 RETURN 

ber '83 issue. 130 K=K+1 
140 A=K/2*3+4-5 100 REM Benchmark7 

150 KdOOOTHEN 130 110 PRINT"S" 
160 PRINT"E" 120 K=0 

100 REM Benchmarkl 170 END 130 DIM M(5) 

110 PRINT"S" 140 K=K+1 

120 FOR K=1 T01000 100 REM Benchmarks 150 A=K/2*3+4—5 

130 NEXTK 110 PRINT"S" 160 GOSUB230 

140 PRINT"E" 120 K=0 170 FOR L=1 T05 

150 END 130 K=K+1 180 M(L)=A 
140 A=K/2*3+4-5 190NEXTL 

100 REM Benchmark2 150 GOSUB190 200 IFK<1000THEN 140 

110 PRINT"S" 160 IFK<1000THEN 130 210 PRINT"E" 

120 K=0 170 PRINT"E" 220 END 

130 K=K+1 180 END 230 RETURN 

140 IFK<1000THEN 130 190 RETURN 
150 PRINT"E" 100 REM Benchmarks 

160 END 100 REM Benchmark6 110 PRINT"S" 

110 PRINT"S" 120 K=0 

100 REM Benchmarks 120 K=0 130 K=K+1 

110 PRINT"S" 130 DIM M(5) 140 A=K"2 

120 K=0 140 K=K+1 150 B=LOG(K) 

130 K=K+1 150 A=K/2*3+4-5 160 C=SIN(K) 

140 A=K/K*K+K-K 160 GOSUB220 170 IFK<1000THEN 130 

150 IFK<1000THEN 130 170 FORL=1T05 180 PRINT"E" 

160 PRINT"E" 180 NEXTL 190 END 

170 END 190 IFK<1000THEN 140 

I DIARY MIA 
Readers are strongly advised tocheckdetails with exhibition 

organisers before making arrangements to avoid wasted journeys due 

to cancellations, printers' errors, etc. 

London (Central Hall), Computer Fair. Contact: Computer Market Place Ltd, (01) 9301612 19-23 April 

WestMidlands (Solihull Conference Centre), Personal Computer Games Easter Show. Contact: 
SAyling,(01)636 6890 

20-22 April 

London (Central Hall, Westminster), ACC Micro-RoboticsConference. Contact: Mr Moyle, 
(01)7779806 

21 April 

Wales (Elephant&Castle,Newton,Powys),MidWalesComputerExbn.Contact: J Dale 
(0686)28715 

24 April 

Birmingham (NEC), Midland Computer Fair. Contact: Reed Exbns, (01) 643 8040 4-7 May 

London (Novotel), DEC User Show. Contact: EMAP, (0733) 63100 15-17 May 

Bristol (Exbn Centre), Micro City and Offices ofthe Future. Contact: Tomorrow's World Exbns 
Ltd, (0272) 292156 

15-17 May 

Paris International Exhibition on Robotics, CAD/CAM Automation, Engineering in Automated 
Production. Contact: Sepic France, (1)35910 30 

22-29 May 



MICROMART PROGRAMS 

APPLE 
COMPATIBLE 
PERIPHERALS 

ACCESS WELCOME - SEND FOR CATALOGUE 

Hounslow Computer 
interfaces 

TEAC 100k disc drive. E150.0C 
Wabash SS/SD 100k discs. £15.01 
Epson FX80.£335 0C 
Epson RX80. £234.00 
Epson RX80 F/T.£256.00 
Epson FX100.£436.00 
Also Seikosha, TEC. Buffers from 2k to 512k. A 
selection of ribbons for most printers 
EpsonFX. £3.60 ShinwaCP80 £3.60 
SCMTP-1.£2.00 Seikosha GP80 . £3.60 
Paper per 2000 sheets.£12.00 
Plotters, Monitors, Modems, Cl 2 cassettes and Dust 
covers for most printers & computer. 

SEND NOW FOR OUR FULL DETAILED 
PRICE-LISTS 

Delivery within 30 miles of London FREE! 
All prices shown are exclusive of VAT 

MAIL ORDER ONLY 
22 GREENHAM HOUSE, 

55 STANBOROUGH ROAD, HOUNSLOW, 
MIDDLESEX TW31YF 

Tel: 01-572 0656 

PCW constantly strives to reproduce the listings 
received to the best possible advantage. In order to 

produce clear and legible listings, we prefer to receive 
programs which adhere to the following criteria: 

1 Maximum 80-column width; and 
2 Emphasised typeface. 

Your cooperation will allow PCW readers to derive 
maximum benefit from the listings (with minimum eye 

strain) and will greatly appease our Art Editor. 

PCW is interested in programs written in any of the majorprogramming 
ianguagesfor all home and small business micros. 

When submitting programs to PCW please include the following: 
(a) A cassette or disk ofa program (b)A listing on plain, white paper 

(typewritten ifno printer available) (c) Comprehensive but brief 
documentation (d)Asuitablesae. Please mark (a), (b)and(c) with your 
name, address, program title, machine (state minimum RAM where 

appropriate) and—ifpossible—a daytime phone number. All 
programs must, please, be fully debugged. Programsarepaidforatthe 

rate of£50 per page ofpublished listing, plusa£100bonusforthe 
Program of the Month, and must be theoriginalworkof the author and 

not previously published. Send contributions to: Surya, PCW 
programs, 62 Oxford Street, London W1A2HG. 

An emphasis on utilities this month. 
Program of the Month is a cassette- 
based compiler for the TRS-80 and 
Video Genie. A set of graphics utilities 
is offered for the Sharp MZ-80K, plus a 
character definer for the Oric/Atmos. 

Two automatic cassette indexing 
programs are included forthe Oric and 
BBC, and Spectrum owners can enter 
the world of word processing with a 
cassette-based text editor. 'Marvin' 
provides an interesting variation on the 
Eliza program. If you've ever wanted 
your very own paranoid android to chat 
to, your search is over. This month's 
selection is completed by 'Deathwall' 
for the VIC-20 and a game of three 
dimensional noughts and crosses for 

the Commodore PET. 
Incidentally, BBC 'Word' is, as prom¬ 

ised, now available for direct down¬ 
loading through Micronet 800; it's on 
page *70037# (then select option 1). 
This program is made available free of 
charge with the kind permission of the 
authors. 

Scientific/mathematic 

I Educational/Computer 
Aided Learning 

Program of the Month 
TRS-80 and Genie Compiler 

by Dennis Culver 
'Compiler' is a utility program which 
converts Basic programs into machine 
code files. It runs on a 16k TRS-80 or 
Video Genie. 

Basic programs are easy to write, but 
are inefficient in their use of memory 
and are slow to run. Compilers aim to 
give the best of both worlds, by 
allowing programs to be written in 
Basic and turned into machine code 
once completed. 

To prepare the compiler, type in the 
first listing and CSAVE it as 'A'. Having 
verified the save (using CLOAD?), enter 
NEW, type in the second listing and 
CSAVE this as program 'B'. Program 'A' 
is the compiler itself, program 'B' a 
routine to save the newly compiled 
program to tape as a machine code file. 

Once you have typed in and saved the 
two programs, the compiler is ready for 
use. To compile a Basic program, take 

the following steps: 
7 CLOAD program'A'. 
2 Type in the program to be compiled. 
3 Place an END statement on a line of 

its own as the final line in your 
program — you must do this before 
attempting to RUN the program. 

4 Test the program by RUNning it, 
carrying out any debugging as 
necessary. 

5 CSAVE the program to tape and 
verify it; this is a precaution in case 
anything goes wrong during the 
compiling process, and also gives a 
copy of the source file in case you 
want to change the program at a 
later date. 

6 Enter 'RUN 1000' as a direct com¬ 
mand — this begins the compila¬ 
tion. The compiler will attempt to 
carry out a limited amount ol 
error-checking but most errors will 

260 PCW 



PROGRAMS 
go undetected. 

7 Once the program has been com¬ 
piled, CLOADand RUN program 'B'. 

8 Enter the filename as prompted. 
9 Place a blank tape in the cassette 

player and press RECORD and 
PLAY. 

10 Press RETURN when prompted to 
do so. The compiled program will 
then be saved to tape. 

Now switch the machine off, wait 
twenty secondsorso (toavoid blowing 
the fuse) and switch on again. The 
compiled program is now loaded just 
like any other machine code program 
using the SYSTEM command. All being 
well, the program will then run as 
before only very much faster. As an 
indication of the difference in speed 
between interpreted and compiled 
code,takealookatthefollowing simple 
program: 
100 CLS 
110 IF X>127 THEN 180 
120 IFY>47 THEN 160 
130 SET (X,Y) 
140 Y=Y+1 
150 GOTO 120 
160 X=X+1 
165 Y=0 
170 GOTO 110 
180 END 

The program turns the screen white 
in as inefficient a manner as possible in 
order to test the compiler. The uncom¬ 
piled code takes over a minute to run; 
the compiled version, three seconds! 

Please note that any bugs in the 
original program will cause the com¬ 
piled program to crash, possibly cor¬ 
rupting itself as it does so. For this 
reason, it is vital that you make and 
verify a copy of the source code as 
directed in step 5. Then, if the program 
does crash you need only CLOAD and 
debug it, then continue from step 6 (the 
compiler is saved and loaded with the 
source file automatically). 

There are, of course, a few limits on 
the source code. These are: 
(a) All program lines must be below 

1000. 
(b) The program is restricted to a 

maximum of 200 lines (multi¬ 
statement lines are allowed). 

(c) No string variables are allowed! 
Only single letter (A-Z) variables 
are accepted and these are treated 
as integers. This obviously rules 
out certain types of program. 

(d) Only a limited subset of Level II 
Basic is supported and restrictions 
apply to this subset. 

The statements supported and the 
relevant restrictions are detailed 
below: 

LET: 
REM: 

PRINT & 
PRINT (c 

As standard (optional). 
As standard (including the 
single quote abbreviation) 
but serve no purpose in 
compiled code. Since REM- 
arks can only slow the 
program, these are best 
removed prior to compila¬ 
tion. 

Only single items may be 
printed: each print item (for 
example, 'HELLO' or X) 
must have its own print 
statement separated by 
colons. 

INKEY$: This is allowed, but since 
only integer variables are 
supported everything fol¬ 
lowing the INKEY$ state¬ 
ment is ignored and the line 
is evaluated as ASC 
(INSTR$). 

GOTO: As standard. 
GOSUB- 
RETURN: As standard. 
IF-THEN: The ELSE statement is not 

supported. 
RND: As standard. 
CLS: As standard. 
PEEK/ As standard, but memory 
POKE: locations 16478 and 16479 

are used by the compiler so 
must not be used by your 
program. 

CHR$: As standard. 
SGN: As standard. 
ABS: As standard. 
SET: As standard. 
RESET: As standard. 
POINT: As standard. 
CLEAR: May be used only to set all 

variables to zero. 
STOP: This will cause an abort to 

the interpreter returning 
you to command level, and 
so would not normally be 
used. 

END: This must be the final state¬ 
ment in your program, and 
should be on a line of its 
own. 

The logical operators AND, OR and 
NOT are supported but the argument 
to NOT should not be enclosed by 
parentheses. All the arithmetic and 
relational operators are supported, but 
'<' is evaluated as '=<'. 

From the above, it will be clear that 
the compiler is only of use on programs 
which are written with compilation in 
mind. Given this restriction, it is likely to 
prove an extremely useful addition to 
the program library of all Tandy/Genie 
owners. 

0 O-27B00IM-16561IGOSUB1480 
0 CLEAR1001DEFINTA-Z!B-PEEK <1E548> +256*PEEK C16549> 

I-PEEK(B)iB-B+liIFI-32THEN1060ELSERETURN 
< LN)-PEEK(B+2> +PEEK < B+3 > *256!L1(LN >-MiLN- >+256*PEEK<B+1> 

1090 Z FLN+200THEN2410ELSEGOSUB1060 

MICROMART 

Isn’t it time you stopped 
running your computer 
at printer speed? 

In ten seconds, your computer can 
output enough print data to keep 

your printer busy for five minutes, 

With some applications, this simple fact can 
mean that the computer spends 90% of its 
working day waiting for the printer, instead of 
computing. But the solution is cheap, 
effective, and painless — and its here today. 

Concurrent printing saves 

time and money. 

Plug a print buffer into your micro 
system, and profit from the one 
really useful feature of concurrent 
processing: computing while you 

installing one of our buffers will get your computer back 
to computing, fast. 
For the IBM PC matrix printer and Epson MX and FX 
printers, the E/Buffer with 16k of data storage capacity 
is just £109.25, including postage and VAT. The 32k ver¬ 
sion is £143.75; the 64k version £201.25. 
Data buffers for all other printers or plotters, and for use 

2k to 256k. 
in RAMsizi 

A>Line Computer Systems 
Distributors of data buffers; print 
buffers; buffered and unbuffered 

protocol converters. 

•Line Computer Systems 
Church Farm Lane. 
/illoughbyWaterleys. 

LOWEST POSSIBLE PRICES!! 
On Apple Compatible Peripheral Cards 

Buy direct from us to obtain all your Apple II 
compatible peripheral requirements at lowest 
prices available anywhere. 

APPLE Compatible 6502 Computer. £254.55 
RAM Card 16k.£34.50 
RAM Card 128k.£151.95 
80-Column Card.£46.95 
80-Column card + auto 40/80 column switch £69.95 
Z-80 CP M Card.£37.95 
Super Sound PAL Card £33.85 
EPROM Writer Card.£41.50 
Speech Synthesiser Card.£25.95 
Serial Interface Card RS232.£36.20 
Disc Drive Controller Card.£25.95 
Disc Copy Card.£30.75 
Self-Centering Joystick.£11.95 

All our prices include air-mail postage to Europe 
except for the Apple Compatible Computer. For 

Send for our new catalogue — available now. 

COMMUNICATIONS ASSOCIATES 
Dept. PCW, GPO Box 7779, HONG KONG 
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SCIENTIFIC SUBROUTINE LIBRARY 
VOLUME 1—STATISTICS & FITTING FUNCTIONS 

inversion, solution of simultaneous equations. 
VOLUME 2 — LINEAR PROGRAMMING 

Reduction of a Simplex tableau, integer 
programming, partial integer programming, 
conversational linear programming system, least cost 
mix problem. 

VOLUME 3 — FURTHER STATISTICS 
Ranking, quantiles, frequency, 2-way table, 
correlation coefficient, T, chi-squared and F 

test, Wilcoxson test, linear and multiple regression, 
ANOVA 1-way and 2-way. 

VOLUME 4 - TRANSFORMATIONS & 
SORTING ALGORITHMS 

Fourier, FFT, Laplace, numerical integration and 
differentiation. Exchange sort, Quicksort, Shell sort, 

Manuals including full source listings with 

BASIC £25 per volume PASCAL £30 per volume 
Software in CP/M (8" SSSD) or DEC RT-11 
(RXOl) formats — £75 + VAT per volume. 

CP/M TO DEC FILE TRANSER 
Software to read and write RT11 format RXOl 
diskettes under CP/M. Supplied on 8" SSSD diskette 
— £25 + VAT. 

MICRO LOGIC CONSULTANTS LTD 
57 Station Road, South water, Horsham 

W. Sussex. Tel: 0403 731818 

FLOPPY DISC SYSTEM FOR 

SPECTRUM 
FDC-1 MK2 
★ Disc operating system in ROM 
★ Password protected 
★ Occupies only the top 1K RAM space 
★ Duplicated Spectrum connector is 

provided 
★ 100K storage for 40 tracks, single side 

disc drive 
★ Will support two 40,80 tracks, single or 

double sided drives 
★ BASIC programs can be merged 

£85.00 ex VAT 
£1.00 P & P ex VAT 

40 track, single drive boxed with PSU 
(BBC compatible) 

£185.00 ex VAT 
£5.00 P & P ex VAT 

Further details available from 

TECHNOLOGY RESEARCH LTD. 
Unit 18, Central Trading Estate 

Staines, Middlesex 
_Tel: 81 63547_ 



E X T: M= 16526:Q-LO+147: GOSUB1480 
□RM-L0T0L0+52: POKEM,0* NEXT:M=16478:Q-LS: GOSUB1480 
RINT:INPUT"PRESS (ENTER) TO RUN MACHINE CODE";A*:X=l 
1 -PEEK(X+1)+PEEK< X+2)*256:S=0 
FL(S)-X1THEN2390 
-S+1:IFS-LNTHEN2420ELSE2370 
-L1 ( S ) : M-X -*■ 1: GOSUB1480: GOTO2330 
RINT:PRINT"SYNTAX ERROR IN LINE"L(LN-1):END 
RINTs PRINT"TOO MANY LINES OF SOURCE TEXT":END 
RINT:PRINT"LINE NUMBER"XI"NOT FOUND":END 
RINT: PRINTLINE NUMBER"L(LN-l) "TOO LARGE" :END 

0 CLEAR300-.CLS: INPUT"FILE NAME (1 TO 6 LETTERS) " ? A* 
0 IFLEN(A*)>6THEN10ELSEA*=A*+STRING* < 6-LEN(A*),32) 
0 F0RX=1T06:P0KE16479+X, ASC(MID*c!A*, X, 1)> :NEXT 
0 PRINT"SETTING UP MACHINE CODE ROUTINE..." 
0 X=26000:M=16561:GOSUBl30 
0 FORX =26001T026110:READA$:PRINTA*; 
0 U*=LEFT*(A*,1):IFU*) ="A"ANDU*(="F"THENU=ASC(US)-55ELSEU=VAL(U*) 
0 U=U*16:L*= RIGHT*< A*, 1) : I FL*> = " A "ANDU*< = "F"THENL=ASC<L*)-55ELSEL-VALCL*) 
10 POKEX,U+L:NEXT:FORX=27000TO27052:POKEX* 0s NEXT 
00 X=2600l:M=16526:GOSUB130 
10 PRINT.: INPUT "PRESS (ENTER) TO SAVE PROGRAM"?A*:X=USR<0> 
20 PRINT"SAVE COMPLETE":END 
30 POKEM, XAND255:P0KEM+1,<XAND-256)/256:RETURN 

50 DATA21, 60*, 40! 7e! 2z\ Cd! 64! 02?, 10*, F9! 2li 78*, 69, D1, E5’, Eb! B7, ED 
60 DATA52, 44, 4D, 03, El, 04, 05, 28, 09, C5, 06, 00, CD, E0, 65, Cl, 18, F4 

VT100 COMPATIBLE 
TERMINAL ONLY 

£399 p'r*,9le 

Spectrum Text Editor 
byCFChoo 

'Text Editor' runs on either model the program. One small point: the error 
Spectrum. It enables you to create, message in line 220 should read 'File- 
modify, print, save and load up to eight name must be ten characters or less.' 
pages of text at a time. The program is designed for use with 

Full instructions are contained within theZX Printer. 
ASCII Keyboards 
■ Upper 5 Lower Case ■ Metal Mounting Frame 

^/ 
MODEL A .® / 
LAST FEW _ 
NOW ONLY 

UPGRADE YOUR 16K 
ZX SPECTRUM TO 48K 

rfPLY FITS INTERNALLY WITH NO SOLDERING Or 
IES 2 MODELS. UNLIKE COMPETITORS, WE USE N 

_JECT COMPONENTS AND AN ADAPTOR P C. BOARI 
TO ACHIEVE RESULTS. DESIGNED BY EX SINCLAIR 

ENGINEER. MODEL CP48 £20.95 +VAT 

32 K MEMORY EXTENSION 
0NLY£20.95 

Citadel Products Ltd 
Dept. PCW.50 High Street, Edgware, 
Middlesex. HA8 7EP. Tel: 01-951 1848 
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MZ-SOK Graphics Kit 
by Daniel Freeman 

'Graphics Kit' is a collection of seven followed, in both cases, by USR 
useful graphics routines for the Sharp (53196). 
MZ-80K. SCROLL up —POKE 53229,62 

The program below sets up the ROTATE up — POKE 53229,126 fol- 
routines at the top of memory. After lowed, in both cases, by USR (53222). 
RUNning, the Basic program is no To save a screen to tape, execute a 
longer required and may be deleted. LIMIT statement at the beginning of 
Lines 410 onwards contain a demon- your program. This should take the 
strationoftheway inwhichtheroutines form LIMIT (53074-1000*n), where n is 
are used. To call the routines, values the number of screens you intend to 
must be POKEd into memory followed save. To save a screen, use the state- 
by a USR call. ment LET A=53075-1000*s where s is 

The memory locations you need to the screen you wish to save. Then 
know are: execute the following: 
SAVE a screen — POKE 53089,0 POKE 53081 ,A-INT(A/256)*256 
RECALL screen — POKE 53089,235 POKE 53082,INT(A/256) 
followed, in both cases, by USR POKE 53089,0 
(53075). USR (53075) 
EXPLOSION effect (works by rotating To load picture s: 
the characters on the screen through LET A=53075-1000*n 
the character set — quite effective) — POKE 53081,A-INT(A/256)*256 
USR (53120). POKE 53082,INT(A/256) 
SCROLL left — POKE 53156,62 POKE 53089,235 
ROTATE left — POKE 53156,26 fol- USR (53075) 
lowed, in both cases, by USR (53144). To fill the screen with a specified 
SCROLL right — POKE 53156,62 character, clear the screen then: 
ROTATE right — POKE 53182,26 fol- POKE 53108,0 
lowed, in both cases, by USR (53170). POKE 53112,<ASCII code of 
SCROLL down — POKE 53203,62 character> 
ROTATE down — POKE 53203,126 USR (53098) 

POWERFUL LOW COST CP/M 
SOFTWARE 

XLT 
XLT is a powerful Macro Processor. It can also be 
used as a cross assembler or language translator. 
Includes definitions for an 8080 to Z80 translator, and 
definitions to implement CSAL, a C structured 
assembly language.£39.95 

Fortran Compiler 
Based on ANSI-66 standards with some 1977 level 
features. Useful TRACE facility. Complete with 174 
page documentation, requires 48K RAM.£29.95 

Cobol Compiler 
Based upon the ANSI-74 standard with level 2 
features. No royalty on object code, only requires 32K 
RAM. Complete with 153 page manual.£29.95 

Turbo Pascal 
A true Pascal compiler that is extremely FAST and 
compact. Includes a full screen editor. Requires only 
28K disc space. Only.£49.95 

(Available for CP/M-80, CP/M-86 and MSDOS) 

CONGUIN SOFTWARE 
14 GOODWOOD CLOSE, 

MORDEN, SURREY SM4 5AW 
Tel: 0524 381423 

No callers please 

fication for any item or 
document. Typical uses include stock control, libraries, filing 
systems, security and checkpoint verification, point of sale 
terminals, spare parts identification, etc. etc. Already most 
grocery products are bar-coded at source and many other 
areas of industry and commerce are following. Bar-codes will 
soon be commonplace. 

APPLE 2 PET BBC micro 
A complete low cost bar-code identification system is 
available for these micros. It contains all the hardware, 
software and documentation needed to read and print 
bar-codes, (using an Epson dot matrix printer). Most 
bar-code formats may be read and the system may easily be 
patched into an existing applications program. 
£199.00 + VAT 

★ ★★ NEW ★★★ RS232 bar-code reader 
This new stand-alone unit decodes the bar-code and converts 
it into ASCII for transmission to the host computer via a 
RS232 port. Complete with scanning wand, power supply 
and cables. Works with virtually any computer. 
£385.00 + VAT 
More information on these products is available on request. 
Please state your micro and area of interest. The decoder 
board is available separately to OEMs. 

DOT MATRIX & DAISYWHEEL PRINTERS 
LOWEST PRICES . . . GUARANTEED! 

PCW265 
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£500 PRIZE!! 
Zargon zapped? Kong KO’d? — then 
try something completely different 
— accept a real challenge 

—SET SQUARE- 
Sketch the square and solve the 
cipher, reveal the key and unlock the 
prize. 

A fascinating program. 
Send just £9.95 to: 

ORXON (Dept P) 
Glenroyd House 
Bishop Monkton 

Harrogate HG3 3RG 

(State whether CBM64, BBC, Spectrum or Pet). 

COMMODORE 
2001-3000 
4000-8000 

We have the world’s largest selection of software for 
the PET/CBM range. We supply to schools, universi¬ 
ties, large and small companies, government depart¬ 
ments, and of course home users. 
We also manufacture add-on boards and plug-in chips 
that can make your computer more powerful — the 
most popular add-ons are our high resolution graphics 
boards which give your PET better resolution than an 
Apple! 
IF YOU OWN OR USE A PET/CBM COMPUTER WRITE 
OR PHONE FOR A FREE CATALOGUE. By the way, we 
also offer software for the Commodore 64. 

SUPERSOFT 
Winchester House, Canning Road, Wealdstone, 

Harrow, Middlesex, HA37SJ 
Telephone: 01-861 1166 

TRAINING 
ON 

SOFTWARE 
On Site Training 

at reasonable rates 

WORDSTAR SUPERCALC 
MAILMERGE VISICALC 
APPLEWRITER MULTIPLAN 
further details from: 

Jo Middleton 

485 BIDDEFORD GREEN 
LEIGHTON BUZZARD 

BEDS. LU7 7TZ 
Tel. 0525 376558 

VIC-20 Deathwall 
by NShevill 

'Deathwall' is a colourful two-player cycles around the grid, one using a 
game for an unexpanded VIC 20. It joystick, the other the keyboard. Each 
requires a joystick. time either player crosses a trail or hits a 

The program is based on the 'light wall,apointisawardedtotheopposing 
cycle' race in the science-fantasy film player. The first player to score nine 
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Oric Character Definer 
by Paul Shirley 

'Character Definer' allows you to rede¬ 
fine any or all of the Oric's 96 standard 
characters in HIRES mode, or up to 80 of 
them in LORES. 

The program displays an expanded 
diagram of any standard character and 
allows you to modify it using the cursor 
keys. The same character is also dis¬ 
played in its normal size at all times. To 

fill a cell, press F; to clear a cell, press 
space. 

Two forms of output are given. Firstly, 
the redefined character set may be 
CSAVEd to tape, and secondly, the 
appropriate POKE values are display¬ 
ed. Also included is a useful subroutine 
for defining characters using a compact 
string representation method. 

DISK COPYING SERVICE 

I Moving data and program files from § 
one machine to another is often 

I made difficult because different 
manufacturers have adopted 

j different disk format standards. 

’ We can copy your files to and from I 
l almost any disk format including | 
« CP/M, MSDOS, PCDOS, TRSDOS, ISIS, I 
I APPLE, SIRIUS, PDP11, VAX, and IBM. I 

| Disks are normally despatched on the 1 
day they are received. 

Our charge is £10.00 + disk + VAT. I 
Special prices for quantities 1 

and tape to disk transfers. 1 

For more information call us. 1 

1 4 Prigg Meadow, Ashburton, Devon TOI3 7DF I 
TEL (0364) 53499 

NBUG 
The NewBrain Users Group 

Annual subscription £5(UK) £6 overseas. 
(6 newsletters and special offers, S help) 

Software supplied on cassette:— 
Anthony Ashpitel’sTYPING MASTER £15.00 
Chess 2 (an update to the origi nal) £15.00 
Draughts/Backgammon £15.00 
MEMOPADtextpracessing, wordwrap, etc £10.00 
GraphicsArtist, aidtographics £10.00 
MORTGAGE £5.00 
MATHS PLOTTER £5.00 
MICROPAGEROM boxexpand upto 120K £34.95 
EPROM S/W: TYPING MASTER £35.00 
MORTGAGE £15.00 MEMOPADE20.00 
Yourown8KprograminEPROMfor £15.00 
JOYSTICKincluding interface & S/W £25.95 
Games softwarefor joystick £5.00 
GFG Microsystems 36. Armitage Way 
CAMBRIDGE CB4 2UE Tel: (0223) 315120/207237 

NO extras to pay. Postage etc free 
Dealer enquiries welcome_ 

A DOT MATRIX PRINTER 
FOR UNDER £200! 

Mannesmann Tally Nett Delivered 
MT80 198 238 
MT160 430 505 
MT180/C 648 755 
EXP 500 283 335 
EPSON Nett Delivered 
RX80 250 298 
RX80FT 287 340 
FX80 352 415 
FX100 503 585 
I/Face cables upon request 

Prices quoted are subject to availability. 
Delivered prices inc VAT & Carriage. 
CWO please. Allow 28 days for delivery. 

T. GARLAND & SON LTD 
(Member of the Wm. Ayrton Group) 

14A KENWORTHY LANE, 
NORTHENDEN, MANCHESTER 

M22 4EH 

Tel: 061 998 4207 
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PRINTERS NEW LOW 
PRICES 

Large selection available. 
We specialise in interfacing to 

SHARP 
computers, including the new 

MZ700 
Other boards available including:- 

EPROM PROGRAMMERS 
MEMORY STORAGE 

ADC 
INPUT OUTPUT 

RS232, ETC 

PETERSON 
ELECTRONICS LTD 

ACADEMY STREET, FORFAR, 
TAYSIDE, DD8 2HA 

Tel: 0307 62591 

: GO FORTH & ★ ; 
Laboratory Microsystems FORTHs — the 
professional FORTHs complete with editors, 
assemblers, turn-key compiler, many system 
utilities, multi-tasking, and extensive docu¬ 
mentation. These FORTHs are available for 
Roan, Z80, 8086/88, and 68000 processors 

I CPM-80, CPM-86, MSDOS/PCDOS, or using Cl 
CPM-68 

CPM-80 £60 
CPM-86 £105 
MSDOS/PCDOS £105 
CPM-68K £190 

NEW - FORTH + packages have 32-bit stacks 
and can access the full address space for both 
program and data. 

CPM-86/MSDOS/PCDOS £190 
CPM-68K £290 

Nautilus Systems Cross-compilers — trans¬ 
port FORTH to different processors, generate 
ROMmable code, these compilers will run on 
any of the FORTHs above. The complete 
development system — a real time saver. 
Choose targets from — 8080, 8086/88, Z80, 
6800, 6301/6801, 6809, 68000, 1802, Z8, 
9900/99000, Z8000, LSI-11. First compiler 
from £230, additional targets from £95. 
NEWBRAIN FORTH in PROM — screen 
editor, full integration to NEWBRAIN i/o and 
tape files, complete Z80 macro-assembler, 
decompiler, utilities, and manual — £55 + 
VAT. 
EPROM/RS232 card and comms software also 
available. 
DRAGON FORTH cartridge — full fig-FORTH 
with editor, colour, graphics, sound, — manual 
includes source code of ALL supplied software 
— £45 + VAT. 
??? !!! JUPITER ACE DISC CONTROLLER 
!!! ??? Well ain’t that magic — just add power 
and a disc drive — 3", 5", or 8". Includes full 
FORTH DOS software - £98 + VAT Addi¬ 
tional disc utilities £15. 
DIY FORTH kits — cheap portable FORTH- 
Installation manual — How to do it, model, 
definitions, editor £7. Source code listing for 
one processor — choose from 6502, 6800, 
6809, 8080, Z80, 8086/8088, 9900, 1802, 
68000, Z8000, VAX, Apple ][, LSI-11, Eclipse 
£7. 
Comprehensive range of FORTH books in¬ 
cludes — 
Starting FORTH’ by Brodie — the classic £16 
Systems Guide to fig-FORTH' by Ting £26 

Oric Cassette Indexer 
by C Hamilton 

'Cassette Indexer' is a slightly more 
sophisticated version of the BBC prog¬ 
ram, this time on an Oric Atmos. 
Incidentally, both programs were re¬ 
ceived on the same day — one from 
Manchester, the other from Belfast. 

This program also produces a file list 
on a tape, giving filename, start and end 
addresses, baud rate, type of file (Basic 
program or machine code) and 
whether or not it was auto saved. 

Since the Oric can only read tapes at 
one baud rate at a time, it is necessary to 
run the tape through twice if it contains 
mixed baud rates. RUN the program 

once, rewind the tape, press the reset 
button underneath the Oric andplay the 
tape again. 

To save the prog ram to tape, type it in 
and RUN it. Then CSAVE 
"DIRECTORY",A#7000,E#721F,AUTO. 

The author points out that the Oric 
cassette handling system begins by 
writing a reference signal header of 16 
consecutive# 16s, followed by a #24. If 
one of yourfiles happens to contain this 
pattern, then the program will befooled 
into thinking that it has found a new file. 
This is, however, the only situation 
where the program does not work. 
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C COMPILERS 

We stock a wide range of C compilers 
and utilities and can advise on which 

one will best suit your needs. 

CP/M-80 BDS C £110 
AZTEC C £150 
C/80 £50 
ECO-C £195 
Q/C £90 
WHITESMITHS £500 

CP/M-86 DIGITAL RESEARCH £210 
S MICROSOFT C £320 

MS-DOS Cl C-86 £299 
MARK WILLIAMS CC86 £325 
DE SMET C88 £100 
SUPERSOFT C £195 

Call us for more information 

GRE 
| 4 Prigg Meadow, Ashburton, Devon TQ13 7DF. I 
j ^ TEL. (0364) 53499 1 

BBC Cassette Indexer 
by Martin Ross 

'Cassette Indexer'is a useful utilityfora and leave the computer to sort itself 
cassette-based Beeb. A printer is re- out. When you come back 30 or 45 
quired. minutes later, you'll find a neatly 

Most of us have experienced the printed tape catalogue waiting in the 
problem of having dozens of tapes printer. It still takes just as long, but at 
around, marked with illegible scrawl least you only have to insert another 
written at 3am. Sitting in front of your tape every half hour or so. 
Beeb while it *CATalogues a tape at Incidentally — no prizes, but see if 
1200 baud is a decidedly mind- you can work out how the program 
numbing activity. Hence this program, knows when it has come to the end of a 

To use Cassette Indexer simply RUN file. Definitely falls into the 'crude but 
the program, insert a tape in your effective' category of programming 
cassette-player,leavetheprinteronline tricks! 

KERIAN 
wants you 

If your program is original. If you can 
write machine code. 

If you think you can meet our quality 
demands. 

In return we will pay highest royalties. 
All replies will be answered and 
appraised within 10 days. 
Applies to all popular micros. 

KERIAN (UK) LTD 
29 Gisburn Rd, Hessle 

North Humberside HU13 9HZ 
Tel: 0482 643786 

!! C.64 ADVENTURES!! 
THE WITNESS (Infocum) DISK 

Makes Mike Hammer look an 
amateur. £34.95 

SUSPENDED (Infocum) DISK 
Wake up from cold storage to save 

Contra £34.95 

THE HOBBIT (Melbourne) 
Golden Joystick Best Strategy Game. 

C & Book £12 

VALHALLA 64 (Legend) 
Golden Joystick Award 

Cassette £12.50 

PET3D0’S&X’S 
by Roger Colley 

'3D O's & X's' is a game of three dimensional noughts and crosses, you 

All prices include p&p 

Cheques <S PO’s to 

La Mer Software 
22 West Street 

Weston-Super-Mare 
Avon BS231JU 
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PROLOG INTERPRETERS 

PRODG is superior to conventional 
languages (Basic,Pascal,C,Ada) in the 
development of intelligent data-base 

systems and other non-numeric 
applications. More powerful than 

LISP, and yet easy to learn and use, 
PROLOG is the core language in the 

Japanese fifth generation project. We 
supply PROLOG-1 by Expert Systems and 

MICRO-PROLOG by Logic Programming 
Associates on most disk formats. 

PROLOG-1 CP/M-80 £250 + VAT 
PROLOG-1 CP/M-86 £330 + VAT 
PROLOG-1 MS-DOS £330 + VAT 
MICRO-PROLOG CP/M-80 £135 + VAT 
MICRO-PROLOG MS-DOS £135 + VAT 

2 information call u 

fm KEY MATTE! 

WHY PAY SHOP PRICES 
FOR SOFTWARE? 

RELIABLE WORLDWIDE MAIL ORDER 
SERVICE FOR ADVENTURE, ARCADE, 
EDUCATIONAL AND BUSINESS SOFT¬ 
WARE. ALL LEADING TITLES STOCKED 
FOR: 

★ ACORN ELECTRON ★ BBC B 
★ COMMODORE 64 ★ VIC 2t) 

★ DRAGON 32/64 
★ MEMOTECH MTX 

★ ORIC ★ ZX81/SPECTRUM 
Send large S.A.E. for comprehensive list by 

return to: 

ANNE SINCLAIR LIMITED 
6 MAIN AVENUE 

MOOR PARK, MIDDLESEX 
(OVERSEAS ORDERS SUPPLIED TAX FREE) 

Your own individual let¬ 
terheading and continuous 
stationery in A4 size on top 
quality paper. 

Artwork and design service 
available. 

Ask for samples and prices 

Reed Computers Ltd 
Vale Road, Windsor SL4 5JL 

Telephone: 075 35 59272 
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KINGSLEY 
ENTERPRISES 

PROGRAMS 

'Eliza' kind, running under Basic-86/ Most Elizas, faced with input which 
Personal Basic. It should be a simple does not match any of their keywords, 
matter to convert it to any similar resort to a non-committal reply— the 
disk-based Basic. classicsbeing'Isee'and'Tellmemore'.i 

Eliza is by now well known as a Marvin, however, is too honestto bluff: 
program which holds moderately con- when he doesn't understand, headmits 
sistent and rational conversations with it. The program will ask you to identify 
the user, acting the role of a reflective the keyword in your input and supply it 
counsellor. Marvin works in the same with one or more suitable responses, 
way but has a'personality'appropriate The program then adds the keyword 
to a paranoid android. and response(s) to its database. 

Marvin differs from most Elizas writ- The program's ability to learn can be 
ten in Basic in that it stores its database temporarily cancelled by entering 
of keywords and responses as an 'nolearn'. In 'nolearn' mode, Marvin 
independent disk file. This enables the resorts to the tried and trusted Eliza 
same core program to be used with ploy of a vague response. The word 
different libraries of responses, and 'onlearn' switches the learning ability 
thus for different 'personalities' to be back on, and 'unlearn' cancels a learnt 
created. But more importantly, the response. The phrase'can it'is a subtle 
database can be added to and modified way of communicating to Marvin that 
by the user while it is running. Put you wish to discontinue the conversa- 
another way, Marvin is capable of tion. 
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NO GIMMICKS! 
NO WAFFLE! 

SIMPIT THE BEST 
PRICE! 

WORDSTflR/MflILMERGE/SPELLSTflR 

— SJT Personal 
For JS. ~ ~ — Computer 

for oniy £299 [iL] 
VER. 3.24 

Mailmerge only £55 
Spellstar only 

only £199 

Mcippkz in 
d overseas and trade 

ENQUIRIES WETOIME 

MULTIPLAN.£139 
HOMEWORD WORD PROCESSOR/ALSO SUITABLE FOR 
COMMODORE 64/ATARI.£32.95 
VISICALC 3.3..  £149 

V popular demand we are able to supply business, 
iucational and recreational software at DISCOUNT 
RICES for the following machines: Apple, Atari, BBC, 
ammodore, Vic 20, DEC Rainbow, IBM, ICL, Epson, i 
nclair, Sirius, Spectrum, Texas, TRS 80, CPM 5V - "1 

NEW HARDWARE 
STAR DP 515 PARALLEL INTERFACE.£269 
OLIVETTI JP101 PARALLEL INTERFACE.£239 
JUKI 6100 DAISYWHEEL.£359 
MOST PRINTER CABLES IN STOCK FROM 
AROUND £7 

USED HARDWARE 
Apple II Euro64K, 80 col CPM, 2 drives, centronics printer 

£1,000 
Anadex DP9500 printer.£400 
Hytek D4500 intelligent term with 2 x Imb floppies CPM 
and ICL comms program.£1,750 
Cromenco system 3.£2,200 
QUME Sprint 3-55, daisywheel, speed-feed, single sheet 
feeder, QUME parallel int.£595 
Micos 100 minicomputer (based on Data General 
Nova 3/12), 2 Midas terminals, Centronics printer 
64Mb fixed/exch CDC drive, includes Travel Agent 
software, desk etc.£8,500 
All prices plus VAT in UK. Phone your Access or 
Barclaycard number for immediate despatch (soft¬ 
ware sent post free). 

Photographic & Optical 
Services Ltd 

129-137 STANLEY ROAD 
TEDDINGTON, MIDDX. 

Tel: 01-977 3498 
Answering machine after business hours. 

Offers subject to availability. 
Telephone first to reserve. 





MICROMART PROGRAMS 

COMMODORE 
2001-3000 
4000-8000 

We hav* the world’s largest selection of software for 
the PET/CBM range. We supply to schools, universi¬ 
ties, large and small companies, government depart¬ 
ments, and of course home users. 
We also manufacture add-on boards and plug-in chips 
that can make your computer more powerful — the 
most popular add-ons are our high resolution graphics 
boards which give your PET better resolution than an 
Apple! 
IF YOU OWN OR USE A PET/CBM COMPUTER WRITE 
OR PHONE FOR A FREE CATALOGUE. By the way, we 
also offer software for the Commodore 64. 

SUPERSOFT 
Winchester House, Canning Road, Wealdstone, 

Harrow, Middlesex, HA3 7SJ 
Telephone: 01-861 1166 

SHAREWATCH 
POWERFUL NEW MICROCOMPUTER 
PROGRAMS FOR THE PRIVATE AND 

PROFESSIONAL INVESTOR 
★ The SHAREWATCH system monitors your in¬ 
vestments for you, combining the flexibility of the 
modern microcomputer with all the essential fea¬ 
tures of much more expensive systems. 
★ SHAREWATCH’s unique features include up-to- 
the-minute share and portfolia valuations, accurate 
index-compared graphical displays, detailed print¬ 
outs and many other features. 
★ Handles shares, unit trusts, commodities, curren¬ 
cies or any other marketable asset. 
★ BBC Micro version on ROM chip or disk, with 
data storable on cassette or disk. (£59 and £69 
inc.) 
★ Disk versions available for Commodore and 
Apple machines. 

SINGTON 
ASSOCIATES 

New Amberden Hall, 
Debden Green, Saffron Walden, 

Essex CB11 3NA 
Tel: Bishops Stortford (0279) 850272 

TRS-80 Braille Writer 
by Phil Quartermain 

'Braille Writer' is a simple text editor 
which, used with a dot matrix printer, 
produces Braille. As listed below, the 
program is designed for a TRS-80 
Model 1 with an NEC PC-8023BE-C 
printer. It should, however, be straight¬ 
forward to convert the program for 
other combinations of hardware. 

To use the program, a paper 'sand¬ 
wich' is placed into the printer: any 
sheet of paper at the bottom, a'filling'of 
some kind and a sheet of thin copy 
paper on top. For the filling, the author 
recommends a thin sheet of rubber (like 
that used for kitchen gloves), though 
tissue or thin cloth is also suitable. The 
Braille impression produced on the 
copy paper is not as good as that 
produced by Braille typewriters, but is 
strong enough to sustain two or three 
readings. 

The program provides all 64standard 
Braille symbols (including punctuation 
and the space). Contractions are not 
included in the program itself, though; 
the relevant data statements have been 
included in the program in case they're[ 
required. Some Braille readers 
contractions, while others find them 
difficult to read. 

The program automatically word¬ 
wraps so that words are not split, ana 
capitals are indicated by a blockcharac- 1 
ter immediately preceding them, The 
author would like to thank Dr John 
Kaplan, Computer Services Manager at I 
the RNIB, for his assistance during the 
development of'Braille Writer'. I would 
like to offer my thanks to the RNIB too, 
who were equally helpful in checkinflj 
the output produced by the program. * 
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MICROMART PROGRAMS 

EDUCATION 
SOFTWARE 

FOR 
SPECTRUM 

16-48K 
Intermediate Maths 1.£5.95 □ 
Intermediate Maths 2.£5.95 □ 
Intermediate English 1.£5.95 □ 
Intermediate English 2.£5.95 □ 
GCE Maths (equations).£5.95 □ 
GCE Maths (geometry).£5.95 □ 
French Vocals.£5.95 □ 
Chess Tutor.£6.95 □ 
Bridge Tutor (beginners).£5.95 □ 
Bridge Tutor (advanced).£5.95 □ 

AND 

OBC MODEL D 
French Mistress (level A).£9.95 □ 
French Mistress (level B).£9.95 □ 
German Master (level A).£9.95 □ 
German Master (level B).£9.95 □ 
Spanish Tutor (level A).£9.95 n 
Spanish Tutor (level B).£9.95 □ 

Special Offer: 

Orders of 3 or more tapes 
subtract £1 from price per 

tape! 

Tick boxes for required tapes 
and send to: 

P BALDWIN 
185 Oxford Street 

London W1 
Cheques and Postal Orders payable 

to: 
P Baldwin_ 

'Relocate' is a utility program for the 
more experienced machine code pro¬ 
grammer. It enables blocks of machine 
code to be moved from one location to 
another, with 'Relocate' changing all 
absolute addresses for the code to run 
at any valid location. 

To use the routine, either CALL 
RELOC or call the address where 
you placed 'Relocate'. Then type 
SSSS:BBBB:FFFF, where SSSS is the 
hex address of the location the code is 

to be moved to, BBBB is the present 
start address and FFFF is the present 
end address plus one. 

The colons are essential. 
In default, the routine places itself on 

page zero, &70 to &8F. Our referee 
recommends that disk users place the 
routine between &0E00 and &1900. 
One of the main uses of the program is 
to relocate blocks of ROM code to RAM 
for examination and modification as 
required. 

L. 

1000 REM RELOC: A DISASM2 based relocator 

by C Dunne July 1983 

1010 INPUT*"ENTER HEX LOAD ADDRESS 

&"A$:RELOC=EVAL("&"+A$) 

1020 0SRDCH=&FFE0 

1030 0SNEWL=&FFE7 

1040 0SWRCH=&FFEE 

1050 0SW0RD=&FFF1 

1060 0SBYTE=&FFF4 

1070 CS=&70:REM CURRENT SOURCE 

1080 CD=&72:REM CURRENT DESTINATION 

1090 SS=&74:REM START SOURCE 

1100 FS=&76:REM FINISH SOURCE 

1110 SD=&78:REM START DESTINATION 

1120 TV=&7A:REM TEMPORARY VARIABLE 

1130 F0RB%=0T02STEP2 

1140 P%=REL0C 

1150 [0PTB% 

1160 JSR 0SNEWL 

1170 GET INPUT LINE 

1180 LDAJL0 

1190 LDX£(data+81)MOD256 

1200 LDY£(data+81)DIV256 

1210 JSR 0SW0RD 

1220 LDX£0 
1230 BCC KEK 
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1240 LDA3L126 

1250 JMP OSBYTE 

1260 GET DEST. ADDR. 

1270 .KEK JSR KBIP 

1280 STA CD+1 

1290 STA SD+1 

1300 JSR KBIP 

1310 STA CD 

1320 STA SD 

1330 I NX 

1340 GET SOURCE ADDR. FOR START 

1350 JSR KBIP 

1360 STA SS+1 

1370 STA CS+1 

1380 JSR KBIP 

1390 STA SS 

1400 STA CS 

1410 I NX 

1420 GET SOURCE ADDR. FOR END 

1430 JSR KBIP 

1440 STA FS+1 

1450 JSR KBIP 

1460 STA FS 

1470 MAIN PROGRAM 

1480 .KERNEL SEC 
1490 LDA CS 

1500 SBC FS 

1510 LDA CS+1 

1520 SBC FS+1 

1530 BCC KERNEL+14 

1540 JMP OSNEWL 

1580 LSR A 

1590 BCC P%+13 

1600 LSR A 

1610 BCS BUG 

1620 CMPJL&22 
1630 BEQ BUG 

1640 AND£7 

1650 0RA3L&80 

1660 LSR A 

1670 TAX 

1680 LDA data,X 

1690 BCS P%+6 

1700 LSR A 

1710 LSR A 

1720 LSR A 

1730 LSR A 

1740 ANDJL&F 

1750 BNE BUG+2 

1760 OPCODE IS INVALID 
1770 .BUG LDA£0 
1780 CHECK LENGTH OF OPCODE 

1790 TAY 

1800 LDX data+68,Y 
1810 ZONCH BYTE FROM SOURCE TO DEST. 
1820 .ZONCH LDYJLO 

1830 JSR RDWRT 
1840 DEX 

1850 BMI KERNEL 

1860 BEQ ZONCH 

1870 SEC 

1880 LDA FS 

TAPE COPIER 5 
(new version) 
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MICROMART 

BE Computers 

WORDSTAR and WORDCRAFT 

TRAINING 

On-site courses structured 
according to your 

requirements and aimed 
at solving your problems 

From £70 per day + VAT 

David Bromley 

Reading (0734) 866372 

3M 
Scotch Diskettes 

TOP QUALITY.... UNBEATABLE PRICES 
Ret Sides Density TPI Tracks Price per bos 

PROGRAMS 

COUOTV 
(c@fnni[F)iyjfri^ SWfPlUKIS 

TRANSLATOR —Z80 to 8086/88 
• Single pass 
• Will handle very large files 

Cp/m Z80 
Cp/m 86 £60 + VAT 

DISASSEMBLER — Z80 
• Disk based 
• Labelling 
• Cross-reference table 
• Data areas ready for 

re-assembly 
• Will cope with large programs 
• Also 8080/8085 to X80 

opcodes 

Cp/m Z80 £40 + VAT 

SOFTWARE TECHNOLOGY LIMITED 
PO Box 724, Birmingham B15 3HQ 

1890 SBC(CS),Y 

1900 INY 

1910 LDA FS+1 

1920 SBC(CS),Y 

1930 BCC P%+33 

1940 DEY 

1950 LDA(CS),Y 

1960 SBC SS 

1970 TAX 

1980 INY 

1990 LDA(CS),Y 

2000 SBC SS+1 

2010 BCC P%+20 

2020 PHA 

2030 TXA 

2040 DEY 

2050 CLC 

2060 ADC SD 

2070 JSR WRT 

2080 PLA 

2090 ADC SD+1 

2100 JSR WRT 

2110 JMP KERNEL 

2120 LDXS.1 

2130 BPL ZONCH 

2140 GET BYTE FROM SOURCE 

2150 .RDWRT LDA(CS),Y 
2160 PUT BYTE TO DEST. 

2170.WRT STA(CD),Y 

2180INC CS 

2190BNE P%+4 

2200INC CS+1 

2210INC CD 

2220BNE P%+4 

2230INC CD+1 

2240RTS 

2250 GET NEXT BYTE FROM INPUT LINE 

2260.KBIP JSR KBIP+3 

2270LDA&600,X 

22801NX 

2290 CALCULATE VALUE OF NYBLE 

2300CMPX&30 

2310BCC BAD 

2320CMPX&3A 

2330BCC GOOD 

2340CMPX&41 

2350BCC BAD 

2360CMPX&47 

2370BCS BAD 

2380SBCX6 

2390 NYBLE IS OKAY 

2400.GOOD ANDX&F 

2410ASL A 

2420ASL A 

2430ASL A 

2440ASL A 

2450LDYX4 

2460R0L A 

2470R0L TV 

2480DEY 

2490BNE G00D+8 

2500LDA TV 
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2510RTS 

2520. BAD LDXS.3 

2530.PRT LDA data+86,X 

2540JSR OSWRCH 

2550DEX 

2560BPL PRT 

2570JSR OSNEWL 

2580LDA£1 

2590JMP&8000 

2600] 

2610data=P% 

2620NEXTB% 

2630F0RB%=data T0data+87STEP4 

2640READ!B% 

2650NEXTB% 

2660READ?B%, B%?1 

267OREM OPCODE DATA FOR RELOC 

2680DATA&3450240,&94008D0, 
&33452230,&94008D0,&33450240, 

&94008D0,&B3450240,&94008D0 

2690DATA&33442200,&448CD0,&33442211, 

&9A448CD0,&33442210,&94008D0, 
&33442210,&94008D0 

2700DATA&A9781362,&2010100, 

&1010000,&2020201, 

&F060001,&6F66FF20, 

&6F,&47 

W5 BBC Disk Menu 
^ by SD Turnbull 
1 have received correspondence re my codes 156 and 157, which can be 
program'Open Disk'for the BBC Micro acquired using '*FX228,156' then 
in the March issue of PCW, to the effect pressing shift-ctrl-fO and shift-ctrl-fl. 
that it doesn't work. This is correct, as These codes can be put into quotes as 
my printer doesn't print any MODE7 normal characters, andean beCOPYed. 
control codes over so the menu won't There are also two lines with actual 
highlight the programs, nor do other corrections, 2060 and 2080, which will 
colour features appear. not work correctly as given originally. 

Listedbelowarethelineswitherrors. Those with BASIC 1 must replace 
The numbers between the '<>' indi- OSCLI with PROCosclif) plus its DEFini- 
cate the colour code to be used: these tion and initialisation,also listed below, 
can be found using shift-fn, except for 

320 PROCdouble("<131 >**<129x136>"+T$+"<137><131 > 
**<135>",8) 

510 PROCdouble("<131>"+T$+"<135>",Y%) 
520 PROCcentre("<132>byS.D.Turnbull<135>",Y%+7) 
790 PROCdouble("<132><157x131 >''+text$+" <135x156>",0) 

1670 PROCcentre("<131>"+type$(type%) + "<135>",0) 
1720 IFfiles%=0PROCcentre("<130>Nofiles<135>'',2) 
1980 PRINTTAB(0,Y%)"<157><132>?"; 
2060 PROCquit:OSCLI("RUN"+files$):END 
2080 PROCquit:OSCLI("EXEC"+file$):END 
2170 PROCcentre("<129x136>"+M$+"<135><137>",files%+1) 

615 DIMcli%256 
625 oscli%=&FFF7 

2500 DEFPROCoscli($cli%) 
2510 LOCAL X%,Y% 
2520 X%+cli%MOD256 
2530 Y%=cli%DIV256 
2540 CALLoscli% 
2550 ENDPROC 
SD Turn bull _ 

Having Music 
Lessons? 

New BBC model B programme 
the FAST way to learn. 

This programme is currently running on 
micronet. 

Features: 
★ Suitable for any instrument 
★ Any ability level from beginner to 

intermediate 
★ Devised and used by teachers 
★ Ideal for pupils sitting exams 
★ Stimulating — takes the drudgery away 
★ An additional feature for piano or organ: 

How to find the notes on the keyboard 
quickly and easily 

Send £7.50 NOW to: 
CHILDSPLAY 

2 SOUTH VIEW DRIVE 
UCKFIELD, SUSSEX PN221TA 

Tel: (0825) 4202 
Dealer Enquiries Welcome 

WANTED 
COMPUTER SYSTEMS 

APPLE 
SIRIUS 

SUPERBRAIN 
TELEVIDEO 

IBM PC 
OSBORNE 

COMMODORE 

HARDWARE 
ACCESSORIES 
FLOPPY DRIVES 
WINCHESTERS 

PRINTERS 
ADD-IN PCB-S 

Fair cash prices paid working or not. 

Tel: 061-941 5732 (day) 
062-587 8595 (night) 

ILL BUSINESS 
MACHINE? 

Anita Electronic Services (London) Ltd. are 
specialists in the repair and service of the 
IBM range of Personal Computers and 
associated peripherals. 
We offer a fast on-site nationwide service or 
alternatively repairs can be carried out at our 
workshops should you wish to bring your 
machine in to us. 

Maintenance contracts are available at very 
competitive prices. 
We also specialise in the repair of Commod¬ 
ore, Apple, Superbrain, Osborne and Sirius. 

Trade enquiries welcome 
For further information telephone or write 
to:— 

Mr. D. Wilkinson 
Anita House, 

15 Clerkenwell Close, 
London EC1R0AD 

Tel: 01-253 2444 
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BACK-UP 
TAPE COPIERS 

POSEIDON 
COMPUTER 

SERVICES LTD. 

Of Hampton S.W. London Dealer 
FOR SIRIUS 1 APRICOT & PULSAR 

COMPETITIVE PRICES — FULL UK DELIVERY 

Bespoke Software and Consultancy 

01 941 1447/5986 TELEX 8954665 GITS 

CIF EXPORTIIMPORT SPECIALISTS 
I O FOR COMPUTER EQUIPMENT 
FOB AND SOFTWARE 

SPECIAL 
CLEARANCE 

OFFER!! 
1st SIX LUCKY CUSTOMERS 

GUARANTEED 

OLIVETTI API 01:.£139 
Plus carriage.£8.95 
Plus VAT.£22.19 

Total price = £170.14 

Send cheque with postal order 

to: 

DATATECH LTD (PCW) 
8 BELLINGHAM CLOSE 

BURY 
LANCS BL8 2TU 
Tel: 061 764 5579 

DAVID BALL 
L.T. Computer Systems Ltd 

52 Market Street 
Wigan, WN1 1MX 

Tel: (0942) 47423 
ALL PRICES EXCLUDE VAT 

CINE TO VIDEO 
(any format) 

C| ippp o 

STANDARD 8/16mm 
U-MATIC 

Why not have your old cine 
films/colour slides transferred 

(8mm/Super 8/16mm) to video 
cassettes 

Chigwell Video Film Library 

10 BROOK PARADE, HIGH ROAD 
CHIGWELL, ESSEX 

Tel: 01-501 1186 

APPLE* USERS 

NOT SURE WHAT PROGRAM 
WILL REALLY WORK FOR YOU? 

TOO EXPENSIVE TO BUY? 

WHY NOT RENT 
BEFORE YOU BUY? 

OR 
BUY AT HUGE DISCOUNTS 

INTRODUCING FOR THE FIRST TIME TO UK 1 A UNIQUE 
SERVICE FOR APPLE’ COMPUTER USERS B SMALL INITIAL 
MEMBERSHIP ENTITLES YOU TO CHOOSE FROM WELL 
OVER 600 SOFTWARE PROGRAMS B RENTAL FEE ONLY A 
FRACTION 0FTHE RETAIL PRICE B RENTAL FEE CAN ALSO 
COUNT TOWARDS OUR DISCOUNTED PRICES IF YOU 
SUBSEQUENTLY PURCHASE B OR YOU CAN BUY FROM 
THE START AT HUGE DISCOUNT PRICES (SOME OF THE 
LOWEST IN THE UK) B YOU CAN ALSO SELL TO US OR 
SWAP WITH USB 

Affiliated with Black Sun Program 
Exchange of Pennaylvanla, USA 

WANTED 
PERSONAL 

COMPUTERS 
IBM, TANDY, EPSON, etc 

all models bought for cash 

MORGAN CAMERA 
COMPANY 

160 Tottenham Court Road, 
London W1. 

Tel: 01-388 2562 
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COLOUR MONITORS 
Microvitec 1431 £219.00 
Microvitec 1451 £339.00 
Fidelity CM 14 £209.00 

Monochrome Monitors 
Sanyo DM2112 £75.00 
Sanyo DM8112CX £99.00 

Daisywheel Printers 
Juki 6100 £379.00 
Silver Reed £309.00 
Daisy Step 2000 £289.00 

Daisywheel add-ons 
Juki Sheet feeder £239.00 
Juki Tractor feed £109.00 

Dot Matrix Printers 
Seikosha GP50A £109.00 
Seikosha GP100A £169.00 
Seikosha GP250X £209.00 
Seikosha GP500G £189.00 
Seikosha GP550A £259.00 
Seikosha GP700A £359.00 
Star Delta 10 £365.00 
KDC FT-5001 £259.00 
Epson RX80 £249.00 
Epson RX80 F/T £279.00 
Epson FX80 £379.00 

Serial Interface 
Conversions 
8143-Epson £30.00 
8148- Epson (2K buffer, 
XON/XOFF protocol) £65.00 
Juki £55.00 

Single Disc Drives 
100K(200K) Single-Sided 
40 Track £150.00 
200K(400K) Double-Sided 
40 Track 3-inch £190.00 
400K(800K) Double-Sided 
80 Track £219.00 

Double Disc Drives 
400K(800K) Double-Sided 
40 Track 3-inch £374.00 
800K(1.6M) Double-Sided 
80 Track £409.00 

BBC Disk Interfaces 
Kenda Mighty Oak £90.00 
Kenda Professional 
(Double Density) £130.00 

Acorn Products 
BBC Model B £399.00 
BBC Model B with fitted 
disc interface £469.00 
Electron £199.00 
DFS Kit £97.00 

Torch Products 
ZEP100 
Z80 DP2 

I Supplies/Consumables 

I DISCOUNT SOFTWARE 

Program Power 
Adventure 
Alien Swirl 
Asteroid Storm 
Bandits at 3 o'clock 
Beebmon 
Bumble Bees 
Caveman Adventure 
Chess 
Cosmic Combat 
Cowboy Shootout 
Croaker 
Cybertron Mission 

Computer Concepts 
Android Attack £8.00 
Asteroid Belt £7.00 
Chess £8.00 
Draughts £8.00 
Swarm £8.00 
Snake £8.00 
Space Hawks_£7.00 

Computer Concepts 
ROMs 
Disc Doctor £32.00 
Termi £32.00 
Wordwise £42.00 

Level 9 
Adventure Quest 
Colossal Adventure 
Dungeon Adventure 
Lords of Time 
rqForth 
rqFORTH Toolkit 
Snowball 
Danger UXB 
Demon Decorator 
Draughts 
Draw 
Escape from 
Moonbase Alpha 
Felix & Fruit Monsters 
Felix in the Factory 

Intergalactic Trader 
Killer Gorilla 
Labyrinths of 
LaCoshe 
Laser Command 
Martian Attack 
Moon Raider 
Nemesis 
Positron 
Timetrek 
Space Jailer 
Swoop 
Wizard's Challenge 

ALL PRICES SHOWN 
INCLUDE V.A.T. 

THESE PRICES ARE FOR 
CASH AND CARRY SALES 

micro FAST 
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Competition Pro Joystick 
(Spectrum) 
FullerSound Modules 
(Spectrum) 
Software: 
VisiCalc (Apple) 
Tomorrow’s Offict 
Database) 
Financial Director 
Crossword Magic (Apple) 
FEATURES 

Lisp Eliza 
Cross Figures 

Accountancy Packages 
PROGRAMS FOR: 
BBC, Apple, MZ-80K, Oric 
1* 
PET, Commodore 64, Spec- 

Vol6No7 (July 1983) 
BENCHTESTSAND 
REVIEWS 

Hardware: 
Apple Lisa 
Epson QX-10 
Osborne Executive 
Epson FX-80 Printer 
Software: 
Microtax (Dragon) 
Omnis database 
ECalc (Epson HX-20) 
PolyForth (IBM PC) 
FEATURES 
Warnier Orr Programming 
(part 1) 
Choosing Disks 
Micronet800 
Cryptography 
PROGRAMSFOR: 
BBC, Atom, ZX81, Spectruir 
Genie,MZ-80K.TRS-80, 
Apple 

Vol 6 No8 (August 1983) 
BENCHTESTSAND 
REVIEWS 

Hardware: 
MannesmannTally 
160L Printer 
Vectrex Arcade System 
Fortune32:16 
Sord M5 
NCR Decision Mate V 
TandyTRS-80 Model 100 
Software: 
AcornsoftView 
Stable Software SCRED 
Mathemagic/Graphmagic 
Beta 
Apple Lisawrite 
Dataplan (Dragon) 
FEATURES 
Warnier Orr Programming 
(part 2) 
BBC Graph Plotting and 
Curve Fitting 
PROGRAMSFOR: 
VIC 20, MZ-80K, ZX81, 
Jupiter Ace, Apple, 
PET, BBC 

Vol 6 No 9 (September 1983) 
BENCHTESTSAND 
REVIEWS 
Hardware: 
Pied Piper 
NECAPC 
Micro-Professorll 
Software: 
TaswordTwo 
Psion Vu-Calc 
MicrolThe Spreadsheet 
Micropro Infostar 
FEATURES 
Warnier Orr Programming 

Expert Systems 
Sharp Logic 
Program conversion 
Sirius Graphics (part 1) 
Computerising your business 
(parti) 
i _ndom number generation 
PROGRAMSFOR: 
Atom,Apple,BBC, Spectrum, 
Atari, MZ-80K, TRS-80/Genie 

Vol 6 No 10 (October 1983) 
BENCHTESTS AND 
REVIEWS 
Hardware: 

Tulip 
Future FX20 

MicroDrive 
Software: 
Sage 400 
Micro FCS and Masterplanner' 
Perfect Calc 
Delta 
Microsight 
FEATURES 

Readers should note that all mail order 
subscriptions, binders and back issue 
enquiries must now be addressed to 55 
Frith Street, London Wl. 

However, for personal callers only, a 
selection of PCW back issues, binders, 
micro- computing books etc can be 
purchased from the shop at 14 Rathbone 
Place, London Wl. 

_ 

Sirius Graphics (part 2) 
PROGRAMSFOR: 
Sharp MZ-80K, BBC ‘A’ and 
‘B’, Lynx, TI99/4A and PET. 

Vol 6 No 11 (November 1983) 
BENCHTESTS AND 
REVIEWS 
Argus PPC 
TandyMC-10 

FX System 

FEATURES 
Bulletin Boards 

Sort Trees for Beginners 
Summer computer camps 
Program conversion 
Maths at a Pass 
Computerising your business 
PROGRAMSFOR: 
BBC, Dragon, Osborne, 
Newbrain, Atom, Oric and 
VIC-20 

Vol6Nol2 (December 1983) 
BENCHTESTSAND 
REVIEWS 

DesO 
NEC PC-8201A 
C/WP Cortex 
SMT Goupil (1-3) 
Canon AS-100 
The Financial Planner 
Search and Find 
AGF Programmable Joystick 
FEATURES 
Check Your Digits 
Learning with Logo 
Music Micro, Please 
Plane Thinking 
Column Sort 
Sinclair Graphics and Sound 
Data Collater 1983 
Spreadsheet Analysis 1983 
Forth Benchmarks Round Up 

Pascal Update 
PROGRAMSFOR: 
BBC, NewBrain, MZ80K, 
Commodore 64, Dragon, 
Spectrum, ZX81 and Oric 

Vol 7 No 1 (January 1984) 
BENCHTESTSAND 
REVIEWS 
Ikon’s Hobbit 
AMS 3in Drive 
Brainstorm 
Tycom microframe 
Commodore 715 
Visuall 
BusiFile Falc 
Workslate 
FEATURES 
Music Micro, Please 
Data Collater 1983 
Interfacing the Apple 
PROGRAMSFOR: 
Sirius, BBC, PET, NewBrain, 
TRS-80, Video Genie, TI99/4A 

Vol 7 No z\February 1984) 
BENCHTESTSAND 
REVIEWS 
Xerox 16/8 

FEATURES 
Teach Yourself Assembler 
A Beginner’s Guide to Program 
Conversion 
Music Micro Please 
Expanding Atom B asic 
Micro Animation 
PROGRAMSFOR: 
Sirius, Spectrum, Oric, BBC, 
NewBrain, Dragon, Atari, 
MZ80-A and PET 

Vol7No3(March 1984) 
BENCHTESTSAND 
REVIEWS 
Canon X-07 

Macintosh 
IBM PC Junior 
Homelink 
Stack Light Pen 
Personal Data Base 
PEACHCALC 
FEATURES 
Pools Forecasters 
Long Live the NewBrain 
Teach Yourself Assembler 
ABeginner’s Guide to Program 
Conversion 
Micro Animation 
PROGRAMSFOR: 
Atari, BBC, Atom, 
MZ-80A&K, NewBrain, 
TRS-80, Oric 

Vol 7 No 4 (April 1984) 
BENCHTESTAND 
REVIEWS 

Wren 

Brother EP44 
Acorn Teletext adaptor 
Information Management 
PlannerCalc 
FEATURES 
Computer Puzzles 
Teach Yourself Assembler 
NewBrain software 
Basicode 
A Beginner’s Guide to 
Program Conversion 
PROGRAMS FOR: 
BBC, VIC-20, Commodore 

PERSONAL COMPUTER WORLD SPECIALS 
1984 Microcomputer Benchtest Special 
£2.40inc.P&P 

20 leading micros reviewed by 
thePCWteam. 

Desktop Computing 
£2.25(Inc. P&P) 

Comprehensive guide 
to using micros to help 

you inyour business. 

BINDERS 
Keep your copies in order 

with these strong, 
attractive yellow binders, 

£3.95 each (inc P&P) 

Any one issue £1.50; all additional issues £1.00 each. 53/55 Frith Street, London W1A 2HG. Please allow 
Benchtest special £2.40. Desktop Computing £2.25. up to 3 weeks for delivery and don’t forget to state your 
Binders £3.95 each. All prices include post and package. name and full address with your order. Please send me the 
♦Overseas orders requiring Air Mail postage add £1.00 per following copies of PCW. I enclose a cheque/P.O. for £... 
copy. Cheques/P.O. payable to Computing Publications Ltd, Please tick appropriate boxes. 

Volume 1 1 Volume 3 1 Volume 4 1 Volume 5 1 Volume 6 1 Volume 7 
ID 2D 60 ID 30 50 6030 40 60 70 30 60 120 ID 20 
3D 112 □ |7D 80 120 190 10O 120 [7 0 llO 13 0 40 

Benchtest Special □ 
Desk Top Computing □ 

Binder □ 

PCW 287 



Europe’s No 1 group of retail outlets 

★ Check our multi-national network 
for your nearest dealer 

^ ★ Backed by an after-sales servic 
™ second to none 

★ Up to £1,000 instant credit 
Write for details 

his month’s special feature 
p* from the BIG === 

Commodore 64 Pack 

LOW 
PRICES 

BEST SERVICI 

j^This special package will include a 
Commodore 64 computer with its colour 
sophisticated ROM/RAM user, full business 
applications, sound, UHF/composite video. 
Proven basic language, high resolution 
graphics, disk drive MPS PRINTER, easy script, 

easy file, Introduction Part 1 basic 
on disk plus a 6 games disk. For an 

incredible 
price of just 

£629 
' Micro Management Head Office: 
„ 16 Princes Street, Ipswich, Suffolk. Tel: 0473 219461 

288 PCW 



BBC Hardware 
A full colour 32K ROM computer with 
text and graphics modes up to 640 x 
256 graphics and 80 column text 
screen, extended Microsoft basic, 
built in assembler 1 MHZ and tube 
interface, sideways ROM, RS 423, A/D 
converter. 

Electron 
Son oIBBC at selected 
BIG ==== dealers now! 

Manufactured by the 
same company as the 
BBC, who have used their 
experience and 
knowledge to great effect 
to produce another 
winning computer. Many 
BBC programs are 
compatible with the 
Electron. 

Panasonic 3” Disk Drive 
Panasonic 3” Micro drive, the industry 
standard, accepts sealed disk media. 
The latest technology from Japan virtually 
incorruptible now being introduced by all 
major manufacturers in the world. 

5V4m compatible, limit¬ 
ed supplies, check 

The Apple He Business 
Package 

.'mtz 

with your local dealer 
for availability. The 
drive ahead of the 
rest. 

Atari 6qoxl sooxl 
The heart of the system is the Apple lie 
Microcomputer. This package includes 
Disk Drive with Controller plus a second 
Disk Drive, a suite of Business Software 
which includes Sales Ledger, Sales 
Invoicing, and Purchase Ledger by 
Peachtree Software International, TV 
Modulator, £25 Apple Software Rebate 
Voucher, Certificates, Micronett/Prestel 
Discount Software Certificates and a 
catalogue of Hardware and Software. 
Normal recommended retail price £2668 

BIG ML PRICE, 
JUST £1449 

£199 

A fully expandable home computer. 
Ideal for the first time user. With 
cassette recorders, disk drives, 
printer, joysticks and other add-on 
peripherals. 2000 software titles 
readily available. All peripherals for 

| the Atari 600XL are completely 
compatible with 
the Atari 400 and 
800 machines 

| already on 
2 market. 

) GIFT VOUCHERS 
Want to buy a present 
but don't know exactly 

what to get? 

Big ‘M’ Gift Vouchers are 
the answer, in £5, £10 and £20 
denominations. Available at 
your local Big ‘M’ dealer 

check out list for your 
local store. 

£1 OFF 
H PURCHASES OVER £20 

Use this coupon to get even better value at your local 
Big ‘M’ dealer. Check our list tor your nearest dealer. 

This coupon can be used at any official Micro 
Management dealer. The bearer is entitled to a £3 
reduction on purchases over £75. Only one coupon per 

person can be redeemed. 
Valid until January 30th 1984. 

Micro Management 16Princes Street, Ipswich, Suffolk. 

SPECIAL 
OPPORTUNITY 





The Big International Dealer Network 
Itrlngham 
armacy Computer Systems 

Stamford New Road 
ringham 
leshire WA4 1EB 
1928 0087 
everley 
verley Computer Centre 
Windmill Passage 
Lairgate 

Humberside 
82 881911 
irmingham 
e Micro Centre 
56 Pershore Road 
jfteridge 

145?4564 
shops Storttord 
imputus (East Anglia) 
Church Street 
hops Storttord 
>rts. 
79 506802 
jlton 
lecta Video 
leimont Road 
tley Bridge 
Iton 

04 52804 
ridgend 
itomation Services 
Dunraven Place 

id Glam CR31 4NS 
56 3550 

Chelmsford 
Essex Computer Centre 
216 Moulsham Street 
Chelmstord 

High Wycombe 
South Bucks Computer Centre 
c/o Hull Loosley & Pearce 
12/123 Oxtord Road 

73 698424 
rlstol 
ensai Computers Ltd 
l Park Road 
Istol 
172 294188 
rixham 
Dmputer Systems (Torbay) 
imp Street 
ixham 

10456565 
romley 
3ta Store 
Chatterton Road 

°ntBR2 9QN 
-460 8991 

i High Street 
jwston 
ambridge 
>23 835330 
ianterbury 
anterbury Software Centre 
The Friars 
anterbury 

0245 358702 
Chester-Le-Street 
Knowledge Computer Centre 
15Northburns 
Chester-Le-Street 

Bucks. 
0494 442311 
Hornchurch 

Comptel Computer Systems 
112a North Street 

Co. Durham 
0385 881014 

Hornchurch 

Colchester 
Anglia Newsagents 
Braintree Computer Centre 
193 Lexden Road 

04024 46741 
Horsham 
Micro Store 
13b West Street 

Colchester 
0376 24922 

Horsham 

0403 52297 
Colchester 
Capricorn Computers Ltd 
32 North Hill 
Colchester 
91 68471 
County Antrim 
Everyman Computers 
80 Charlotte Street 
Ballymoney 
Co. Antrim 

Horsham i 
Orchard Business Systems Ltd 1 
34 East Street 
Horsham 
W. Sussex RH121HL 
0403 68461 
Ipswich 
Brainwave 
24 Crown Street 

N. Ireland 
02656 62116/62658 
Da Ilford 

Ipswich 
Suffolk 
Ipswich 50965 

Anirog Computers 
29 West Hill 
Dartford Kent 
0322 92513 

Lancashire 
Blackpool Computer Stores 
179 Church Street 
Blackpool 

Derby 
First Byte Computers 
lOCastlefields 
London Road 

Lancashire FY1 3NX 
0253 27091 
Lerwick 

Tomorrow's World 
20 Commercial Road 
Lerwick 0332 365280 

Dover 
Dover International 
Computer Centre 
18/19 The Charlton Arcade 
High Street 
Dover Kent 

Shetland Isles 
0595 2145 
London 
Computers of 
Wigmore Street 
87 Wigmore Street 
London W1H9FP 

Dyfed 
Business Information System 
Computer Centre 
18 Riverside Market 
Havertord West 

01-486 0373 
London 

CLM t la Matmos 
14/16 Childs Place 
Earls Court 

Dyfed __ 

Abacus 
12a Pottersgate 
Norwich 
Norfolk 
0603 614441 

Peterlee 
General Northern Computing 
8 Whitworth Road 
South West Ind. Estate 

Durham 
0783 860314 

Preston 
Format Computing 
67 Friar Gate 

0772561952 

0437 2776/68228 
Evesham 
Evesham Micro Centre 
Crown Courtyard 
1 Bridges Street 
Evesham Worcs. 
0386 49641 
Hastings 
The Computer Centre 
37 Die Robertson Street 
Hastings 
East Sussex 
0424 439190 
Harpenden 
Hobbyte 
153 Grove Road 
Harpenden 
Herts 
0587 3542 
Heckmondwlke 
Thoughts and Crosses 
37 Market Street 
Heckmondwlke 
West Yorkshire 

Herrve? Hempstead 
Faxminster Ltd 
25 Market Square 
Hemel Hempstead 
Herts. 
0442 55044 

London 
Cubegate Ltd 
301 Edgware Road 
London 
01-8369373 
Maidenhead 
Chiswick Organs 
45 Nicholsons Walk 
Maidenhead 
0628 31765 
Mariow 
atybench 
2/4 Eton Place 
Marlow 

06284 75244 
Merseyside 
Source Computers 
4 Cross Lane 
New-Le-Willows 
Merseyside 
092 524394 
Milton Keynes 
Landmark Computer Ltd 
Micro Land 
Lletherburn Court 
Brunei Centre 
Bletchley 
Milton Keynes 
0908 368018 

The Model Shop 
22 High Street 
Stroud 
Glos. 
04536 5920 

Surbiton 
Computasolve Ltd 
8 Central Parade 
St. Marks Hill 
Surbiton 
Surrey 
*1 3905' 

New Wlnchelsea Road 

Scunthorpe 
Ashby Computer Centre 
186 Ashby High Street 
Scunthorpe 
S. Humberside 
0724 871756 

Southend 
Estuary Software 
261 Victoria Avenue 
Southend 

0702 43568 

Southall 
Twillstar Computers 
17 Regina Road 
Southall 
Middx. 
01-574 5271 

». Anstell 
Computavlsion 
4 Market Street 
St. Anstell 
0726 5297 

aiding 
Micro Store 
38 The Arcade 
King Street 
Stirling 
Central Region 
0786 64571 

aoke On Trent 
Town Computer Centre 
30 Town Road 
Hanley 
Stoke On Trent 
0782 287540 

Diamond Duel Records 
75 The Broadway 
Stoneleigh 
Surrey 
01-393 4944 

aourbridge 
Interac Systems 
Marchill House 
151 Worcester Road 
W. Hagley 
Stourbridge 
W. Midlands 
0562 885456 

01 3905135 

Taunton 
Sinewave Computer Services 
Corporation Street 
Taunton 
Devon 
0823 57526 
Tewkesbury 
Sabre Consultants Ltd 
103 High Street 
Tewkesbury 
Gloucester 
0684 298866 

Truro 
Truro Micro Ltd 
Unit 1 Bridge House 
New Bridge Street 

Cornwall 
0872 40043 

J.K.L. Computers 
7 Windsor Street 
Uxbridge 
Middlesex UBS 1AB 
0895 51815 

Welling 
North Kent Computer Centre 
52/54 Bellgrove Road 
Welling 
Bedley 
Kent DA16 3DY 
01-301 2677 

Whitley Bay 
Video 8t Home Computers 
Centre 
3 Roxburgh House 
Park Avenue 
Whitley Bay 
Tyne 8i Wear 
0632 534725 

Wolverhampton 
Wolverhampton Computer 

17/19 Lichfield Street 
Wolverhampton WV1 1EA 
0902 29907 

Worthing 
Worthing Computer Centre 
32 Liverpool Road 
Worthing 
W. Sussex 

For your nearest European 
Dealer telephone Belgium or 
Holland 

Micro Management 
Belgium 
Ballaerstraat 75 
2018 Antwerp 
Belgium 
03-2389284 
Holland 
Micro Management 
Nederlands 
Road Huisstraat 98 2406 
Ah Alphen-aan-den-rl)n 
01720 - 72580 

CHECK WITH YOUR LOCAL DEALER FOR SPECIAL BARGAINS AND NEW PRODUCT RELEASES 
(All products normally In stock but to prevent a wasted journey phone your local dealer first before calling. All prices inclusive of VAT) 



DISKING means 
business 

DISKING MEANS BUSINESS 
* FREE PEN for ALL Computer Users * 

Write (Jr call (24hr answering) for our General Price List. Name 
this magazine and you will get your pen. 

OUR business is here to serve YOUR business, and if you 
don't find us the slickest and most reliable UK disk supplier - 

we’ll refund your monies in full. 
UK P&P is free, if we can’t ship inside 4 working hours!* 

FREE WITH EVERY TEN-PACK 
OF DISKETTES FROM DISKING 

1. SEE 10 LIBRARY BOX 
The Superb See 10 library 

for storing and 
displaying ten diskettes. 
Available individually at 
£2.50 exc VAT, see under 
'Diskette storage'. 

PLUS 
2. Disking ‘COLOUR 

CODERS' 
A multicoloured pack of 
fibre tipped pens for cole 
coding your diskette lab( 
Available individually at 
exc VAT per pack of ten. 

MEMOREX maxell 

MAXELL - The Gold Standard 
Maxell's newly packaged diskettes, consistently 
meet or exceed all standards. 
A quality to match the best. 
SW DISKETTES 
Certified for Single OR Double Density 48 tpi 
media with hub ring 

DYSAN 
With new lower prices Dysan's impeccable 
reputation is now a bargain. Go on, spoil yourse 
5V4 DISKETTES 
Certified for Single OR Double Density, and all 
with Hub Ring reinforcement 

48 tpi suitable for 35 or 40 track 
96 tpi suitable for 77 or 80 track 
10 & 16 Hard Sector at same prices 

DISKING SHATTERING'OFFER 

To prove just how good MEMOREX 
are. we at Disking are packing a 
FREE MEMOREX C-90 Cassette 
tape with every ten-pack of 
MEMOREX floppies until June 30th 
1984. This offer does not affect any of 
our other promotions, and is in addi¬ 
tion to them. 

SONY 

PRICES EXC VAT 
10-40 50-90 

MD1-DS S48tpi 24.90 23.90 
MD2-D D S48 tpi 32.90 31.90 
MD1-DDS S 96 tpi 32.90 31.90 
MD2-DDD S 96 tpi 42.90 41.90 
48 tpi suitable for 35 or 40 track 
96 tpi suitable for 77 or 80 track 
10 & 16 Hard Sector at same prices 

100 + 
22.90 
30.90 
30.90 
40.90 

PRICES EXC VAT 
10-40 50-90 

104 1D S S 48 tpi 23.90 22.90 
104 2D DS 48 tpi 34.90 33.90 
204 1D S S 96tpi 34.90 33.90 
204 2D DS 96 tpi 42.90 41.90 
48 tpi suitable for 35 or 40 track 
96 tpi suitable for 77 or 80 track 
10 & 16 Hard Sector at same prices 

100 + 
21.90 
32.90 
32.90 
40.90 

8 DISKETTES 
PRICES EXC VAT 

10-40 50-90 
FD1-128S SSD... 29.90 28.90 
FD1-XD S/S D D. 34.90 33.90 
FD2-XDD SD D .... 39.90 38.90 

100 + 
27.90 
32.90 
37.90 

8 DISKETTES 
PRICES EXC VAT 

10-40 50-90 
3740 IS SSD. 29.90 28.90 
3740 IDS SO D.. . 32.90 31.90 
3740 2DD SD D.. . 40.90 39.90 

100 + 
27.90 
30.90 
38.90 

32 Hard Sector available at same price 32 Hard Sector available at same price 

DISKETTE ACCESSORIES DISKETTE STORAGE 

PERFECT DATA’ CLEANING KIT 
In our experience the only cleaning kit that really 
works, and works reliably. 
Part No: Description Price 
CK5 For SW Drives 14.90 
CK8 For 8" Drives 14.90 

5Vi" DISKING SUPERMAILERS 
Will mail up to 4 diskettes in their envelopes, and 
very rigid due to copyright design. Packed in 

3Vs MICRODISK 10-40 50-90 100 + 
OM-D3320 S/Sided 42.90 41.90 40.90 
(Auto shutter 0.5 MByte rating) 
No library box available yet - sorry 

100's. 
Part No: Desc. 100 200 300 
DSM Mailers 24.90 22.90 19.90 



How To Contact DISKING: 
By Telephone: 
By Telex: 
ByPRESTEL: 

By FAX: 

(0428)722563 
858623 TelburG 
Page 2477310 - Please allow 5 days 
for the order to reach us. 
(0252)721521 

DISKING INTERNATIONAL 
FREEPOST 
LIPHOOK 
HAMPSHIRE 
GU30 7BR 
UNITED KINGDOM 

W DISKETTES 
•2 PACKS each pack (a. 95p 
■5 PACKS each pack (a 75p 
-9 PACKS each pack & 60p 
3+ PACKS‘POST FREE* 
W CLEANING KITS 
ame postal rate as packs of 51/* 
skettes. 10+-POST FREE 

U.K. SHIPPING RATES INC. INS. BUT EXC. VAT 
8 DISKETTES 
1 -2 PACKS each pack (a. 1.60 
3-5 PACKS each pack (« 1 .20 
6-9 PACKS each pack (ffi 90p 
10+PACKS‘POST FREE* 
8 CLEANING KITS 
Same postal rate as packs of 5'A 
diskettes. 10+ POST FREE 

4 NEW SEE 10’ LIBRARY BOXES 
SEE101-4off<S>40p 
SEE 10 5-9 off (6> 30p 
SEE 1010+ (3>20p 
8 LIBRARY BOXES 
LB8 1 -4 off & 60p 
LB8 5-9 off (® 45p 
LB810+ (a 30p 

DISKING SUPERMAILERS (5VV only) 
100-PACK 3.00 
DISKING COLOUR CODERS 
10-Pack Multicolours 25p 
LOCKABLE DISKETTE STORAGE 
All versions: 1 off 2.00,2-7 off 1.30 
each, 8+ post free 

\ferbatim 

atalife - Five Year Warranty 
s easy to see why they're the world market 
laders. Perfect data retention everytime - for a 
etime-Datalife. 
W DISKETTES 
ertified for Single OR Double Density, and all 
ith Hub Ring reinforcement 
RICES EXC VAT 

10-40 50-90 100 + 
ID525 S/S 48 tpi 22.90 21.90 20.90 
ID550 D'S 48 tpi 29.90 28.90 27.90 
ID577 S/S 96 tpi 28.90 27.90 26.90 
ID557 D/S 96 tpi 36.90 35.90 34.90 
3 tpi suitable for 35 or 40 track 
3 tpi suitable for 77 or 80 track 
D & 16 Hard Sector at same prices 

DISKETTES 
RICES EXC VAT 

10-40 50-90 100 + 
D34-9000 S/S S/Dens. 31.90 30.90 29.90 
D34-8000 S/S D/Dens. 31.90 30.90 29.90 
D34-4001 D/S D/Dens. 36.90 35.90 34.90 
2 Hard Sector available at same price 

\ferbatim 

VEREX 
Verbatim Verex come with a full one year warranty 
but at a very popular price - you can't lose! 
5V«" DISKETTES 
PRICES EXC VAT 

NORMAL ORDERS- 
WE NOW WELCOME ALL OFFICIAL 

GOVERNMENT ORDERS 

C Card No. on your order or telephone the order day or nigh|V365 days a 

don t leave long gaps otherwise our machine thinks you ve gone home) 
and don t forget to give the following details: 

2. Cardholder Name & Address 
3. Delivery Invoice Address if different 
4. Your Credit Card Number 
5. Part Nos and quantity of what you wish to order 
6. Normal. First Class or Special Post 

YOU MAY LEAVE THE REST TO US!! 

MD200-01 SSSDSoft 
MD200-ASSSSDApple 
8 DISKETTES 
PRICES EXC VAT 

FD34-1500 S S S D Soft 
FD32-1500SSD DHard 
DD34-1501D S D D Soft 

10-40 50-90 100 + 
19.90 18.90 17.90 
19.90 18.90 17.90 

10-40 50-90 100 + 
22.90 21.90 20.90 
22.90 21.90 20.90 
29.90 28.90 27.90 

URGENT ORDERS 
If you're posting your order, omit the word FREEPOST 
from our address, and use our normal postcode GU30 
7EJ and do not forget to stamp it FIRST CLASS. If you are 
a Government body as defined under NORMAL 
ORDERS' and are telephoning your official order OR are 
an individual or company using your Credit Card No. 
please make it clear that you wish to pay for your goods to 
be sent to you by FIRST CLASS POST. 
FIRST CLASS RATES 
EXC VAT 5'/4" 8" 
First TEN-PACK 2.00 2.50 

*STOP PRESS* 
Second & subsequent 
TEN-PACK 1.50 2.00 

400 Brand New, Unlabelled Grey Superluxe Disk 
Libraries (20 minidisk capacity) at half price to 
clear. Minimum order quantity 10 pieces. 
Only... 4.90 each. (3.00 p&p per 10,30+ FREE) 
This offer is open to the trade OR end users. 
First come first served. 

DESPERATE ORDERS U.K. 
Your options are: 
DATAPOST Next day U. K. - order by 3.00pm or: 
EXPRESSPOST Same day (ENGLAND) - order by 
10.30am 
Please telephone for further information. 
PRICES SUBJECT TO EXCHANGE RATES & 

AVAILABILITY 

DISKETTE STORAGE HARD DISKS & SOFTWARE TRADE CORNER 

EE 10 LIBRARY BOXES 
ores 10 Minidisks AND when open displays them all at the same 
ne - Quite simply the best library box there is! 
RICES EXC VAT 
irtNo: Description 1-49 50+ 
zE 10 Library Box 2.50 2.20 
58 Library Box 3.00 3.00 
3A LOCKABLE DISKETTE STORAGE 
iese storage boxes come in four sizes, two for mini disks and two 

ley hold 40 or 80 diskettes and come complete with keys and 

RICES EXC VAT 
art No: Description Price 

85 80 minidisk capacity 18.90 
tO 40 8" diskette capacity 18.90 
50 80 8" diskette capacity 27.90 

HARD DISKS FOR YOUR MICRO 
We can supply Hard Disk sub systems for most 
micros - 5Mb from 1190.00 up to 40MB from 
2480.00-please call for details. 

SAGE BUSINESS SOFTWARE 
With a SAGE fully integrated Sales, Nominal & 
Purchase ledger system costing only 375.00 how 
can you go wrong? 
In fact they even let you try-before-you-buy for 
only 20.00, and refund that against your purchase. 
Please call for a full list of packages and prices. 
We will enclose a FREE pack of ten diskettes with 
every SAGE software package sold. 

“FREE AEROPLANE** 

Being in the micro trade means you're dynamic 
and energetic but probably sit in front of your VDU 
too long like we do. So we've devised a way of 
getting you out into the fresh air - an aeroplane 
that flies. Just call and ask for your flier and of 
course we'll send you our 1984 trade price list 
(Yes it’s printed at last and even our secretary 
can't believe it) We’ll include your FREE sample 
unlabelled diskette and supermailer AND an 
application form for a DPC card to enable you to 
buy at our 10,000 prices yet order only in '50s. 



...every 
step of the way 

PHILIPS 

Philips new 
office micro system 
iswithyou.. 

Philips have developed the multi-station P3500 
specifically to meet the needs of small and medium-sized 
companies. It's the complete answer. Hardware. Software. 
And the very best in service. 

The P3500 is ideal for anyone up-grading from a first 
generation micro or represents an excellent initial step, rap- 
able of future expansion to a multi-station system. 

For companies with their own mainframes, it's also a 
perfect independent 'project'computer. 

The P3500 is a high performance, disk, multi¬ 
processor system. So it can not only perform several separate 
tasks at once. It ran also let several people do the same job 
simultaneously. 

Philips P3500 is designed throughout to industry 
sta rtdards. It's fully CP/ M* compatible and will support a wide 
range of language^ 

Software is available to meet all standard business 
functions, together with programmes developed with 
various trades and professions to meet each one's special 
needs. 

For any operator, the P3500 is a delight to use, with a large 
15" screen and restful amber display 

And, of course, the P3500 is backed throughout the: UK by 
a fully established Philips distributor network and Philips 

service. 
To find out more, take the first step and fill in the 

coupon. Whatever assistance you require, you 
ran be sure we'll be with you. 

Every step of the way. 

Business 
Systems 

MAKING BUSINESS SENSE OF OFFICE AUTOMATION THROUGH VOICE, DATA AND TEXT HANDLING. 



NEW HOME COMPUTER CABINET 

£79.95 
incl. VAT & Delivery 

JUST CHECK THESE STANDARD FEATURES 
1 Smooth sliding shelf locks in position just where you require it 

— and neatly glides away after use. 
2 The computer shelf has been designed to allow adequate 

‘Knee room’ for you to sit comfortably, and will avoid 
‘programmers backache’. 

3 Adequate room to position tape recorder, printer, disk-drives, 
etc, alongside computer for ease of use. 

4 All cables neatly and safely out of sight, while allowing all 
units to be permanently connected if desired. 

5 Lots of storage space for cassettes, cartridges, books, listing 
paper, joysticks, etc. 

6 With shelves and doors closed, instantly becomes an elegant 
piece of furniture. 

7 The lower shelf accommodates all makes of video recorders 
currently available. 

8 Smart teak effect finish. 
9 Supplied as a flat-pack. Very simple to assemble, using just a 

screwdriver. Full instructions supplied. 
10 Measurements: Height 32'/2ins, Width 36ins, Depth 163/4ins. 

TERMS OF OFFER UK Mainland Customers only. Please allow up to 28 days for delivery. Money back guarantee if not satisfied 
provided the goods are returned undamaged within 72 hours of delivery. 

HOW TO ORDER Send Cheque or Money Order for £79.95 to: MARCOL CABINETS, PO Box 69, High Street, Southampton. For 
further details telephone: (0703) 731168. 

BIAIrTEXTSO 
Dial-TEXT 50 is a simple to use electronic typewriter (ET) 
to electronic typewriter communications device. It is plug 
compatible with the OCTECT 121 interface designed by 
Duplex and can also be used with any RS232 device such as 
a microcomputer or printer. 
Simple to install 
Installation is easy and no special wiring is required — 
communication is achieved by simple cable connection or 
through any acoustic coupler. For instance the user can 
simply place the DIAL-TEXT 50 unit and acoustic coupler 
between an OCTET 121 typewriter and a standard 
telephone handset for transmission of ERROR FREE letters 
and documents (or telex messages) to a remote DIAL-TEXT 
50 unit and acoustic coupler; nationally or internationally. 
Typical application 
The DIAL-TEXT 50 unit is ideal for remote offices which 
would like to use the main office telex facilities. Text can be 
prepared at the remote office and transmitted to the main 
office to cut telex paper tape for forward transmission. 
Incoming telexes for the remote office would receive 
messages in the reverse manner. 

Special Dial-Text 50 features & benefits 
I. 16,000 CHARACTER MEMORY. Retains contents when 
power is off. 
2. ERROR free messages through use of automatic ERROR 
DETECTION and CORRECTION facility. 
3. TRANSMISSION SPEED approx. 5 times faster than a 
standard telex machine, providing the FULL range of 
typewriter characters and symbols, upper-case and 
lower-case. 
4. MENU DRIVEN through a 16 character display. 
5. OPERATORS CONTROL PANEL for message viewing 
and deletion. 
6. INCOMING/OUTGOING messages automatically 
differentiated by special character. 
7. ABILITY TO PRINT (retrieve) messages from the 
DIAL-TEXT 50 unit at any time. 
8. ABILITY TO STORE messages onto a standard tape 
cassette unit. (Ask for the OCTET TI unit). 
9. CONVENIENT/CONFIDENTIAL MESSAGE HANDLING 
ie use own secretary as operator. 
10. PORTABLE lightweight stand-alone unit with own 240v 
power supply which can be shared within the office. 
II. DIAL-TEXT 50 allows local text processing without the 
need to transmit messages. 
12. COST of transmission limited to normal telephone rates. 
13. MESSAGE SCRAMBLER facility (optional). 

Midlands/North — 2 Leire Lane, Dunton Bassett, nr. Lutterworth, Leicestershire LE17 5JP. Tel: (0455) 284398 
South — 52 High Street, Stock, Essex CM4 9BW. Tel; (0277) 841011 
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MicroVakic 80-BUS MULTIBOARDS | 

GM813-CPU/64K RAM 
Board 
* 4MHzZ80AC.P.U. * 64K Dynamic RAM 
* RS232 Interface * Two 8-Bit I/O Ports 
* Cassette Interface 
* Extended 81 Page Addressing Modes 
* CP/M Compatible fkAAp 

Monitor 

GM832-SVC Board 
* Upwards Compatible with GM812 IVC 
* 256x256 Hi-res Graphics 
* 6MHz.Z80BMicroprocessor 
* User-definable Character Attributes 
* On-board Buzzer 
* Comprehensive On-board Software 
* 256CharacterProgrammable 

Character Generator 
* English,French,German 

and Danish Character Sets jtt 179 

GM811-CPU Board 
* 4MHzZ80ACPU 
* 4‘Bytewide' Memory Sockets 
* 2x8-Bit Input/Output Ports 
* 8BitlnputPort 
* RS232 Serial Interface 
* Cassette Recorder Interface £125 

GM803-EPROM/ROM 
Board 
* Up to40K of Firmware 
* 2708 or 2716 EPROMS 
* Page Mode Operations £65 

GM802—64K RAM 
Board 
* 64K Dynamic RAM 
* 4MHz Operation 
* RAM Disable Function 
* Page Mode Operation £125 

GM829-Disk 
Controller Board 

£145 

GM816-Multi I/O 
Board 
* 6 I/O Ports 
* 4Counter/Timer Channels 
* On-Board Real TimeClock 
* Battery Backup 
* Further Expansion 

Capability £125 

GM833-RAM-DISK 
Board 
* Virtual Disk Operation * 512K Dynamic RAM 
* PortMapped For Easy Interface Software 
* Over 10 Times Faster M PA 

Than a Floppy Disk 

Please note: This board cannot be used as a 
conventional RAM board 

PLUTO-Colour 
Graphics Board 
* On-Board 16 Bit Microprocessor 
* 640x576 Bit Mapped Display 
* 192K Of Dual Ported RAM 
* Comprehensive C/IQQ 

On-Board Software VlTT 

CLIMAX—Colour 
Graphics Board 
* 256x256 Pixel Display 
* 16Colours 
* Ultra-fast Vector 8c 

Character 
Generation 

* Light Pen Input 
* UHF or RGB Outputs 

£199 
8i RGB Version 

£220 

MP826—Static RAM 
Board 
* 32K Static RAM 
* Battery Backup 
* Page Mode Operatic £225 

EV814—IEEE488 (GPIB) 
Controller 
* Cost Effective Controller 
* Comprehensive Software 

Supplied 
* Full Implementation 
* Easy To Use £140 

GM827—87 Key 
Keyboard 
* User Definable Function Keys 
* Numeric Keypad 
* Cursor Control Keys £85 

GM839-Prototyping 
Board 
* FibreglassP.C.B. 
* 80-BUS Signal Identification 
* High Density 1C AJA AA 

Capability Ll4i9U 

All the boards and components in the 80-BUS 
range are fully compatible and offer a very 
flexible and cost effective solution to your 
computer needs. For further information about 
the 80-BUS range contact your nearest 
MICROVALUE dealer. 
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MicroValuc ■ MicroValuc 

Power Supplies, 
Mother Boards 
& Frames 

* GM807 
* GM817 
* GM843 

* GM656 
* GM682 

* GM655 
* MP840 
* GM662 
* GM610 

3A Power Supply 
6A Switch Mode P.S.U. 
10A Switch Mode P.S.U. 
3 Slot Motherboard 

6Slot Motherboard 
8 Slot Motherboard 
14Slot Motherboard 
5 Board Frame 

19" Frame 

£40.00 
£75.00 
£95.00 

£5.00 
£7.50 

£10.00 
£47.00 
£50.00 
£37.50 

Gemini 
Galaxy 2 
“I would place the Galaxy at the 
top of my list” 
(Computing Today, April 1983) 

* Twin Z80A Processors 
* CP/M 2.2 Operating System 

* 80x25VideoDlsplay 
* 64K Dynamic Ram 
* Light Pen Interface 
* Upto1.6Mhz Disk Capacity 

* Serial RS232Interface 

* Parallel Interface 
* Numeric Keypad 
* Definable Function Keys 
* Cassette Interface 
* 12"Monltorlncluded 

from £1495 

Quantum 
System 
2000 

Computerise 

Without Compromise 

* 80-BUSConstruction 

* Serial & Parallel Interface 

* Stylish Design 

* UpTo2.4Mhz Disk Capacity 

* Up To Three 5.25 "Drives 

* Fully Expandable 

* Twin Z80A Processors 

* CP/M Operating System 

* 64K Dynamic Ram 

* Definable Function Keys 

IWo-Drive ajaja 
Quantum £1910 

Gemini Multinet 
The Gemini Multinet enables as many 
people as possible to have access to their 
own microcomputer with mass storage and 
printer facilities tor the lowest possible cost. 
This is achieved by providing a central 
'flleserver' fitted with a Winchester hard disk 
unit and printer interlaces, in conjunction 
with a method of interconnecting up to 
thirty-one workstations to the flleserver. The 
flleserver and each station are fitted with the 
Gemini GM836 network interface board. 
A Micropolis 800K floppy disk drive is 
Incorporated in theflleserver providing 
backupforthe hard disk. 
GM910Galaxy4Multlnet 
5.4 M/byte fileserver £2600 
GM912 Galaxy 4 Multinet 
10.8M/bytefileserver £2850 
GM909 Galaxy 4 Multinet 
workstation £650 
Both fileserversandworkstationsare supplied 
complete with VDU’s; the operating software 
issuppliedwith theflleserver. 

Phoenixl 
M2 
Monitor 
A high quality 12" data display monitor, 
ideal (or Gemini systems. The P12 is 
available In both green and 
amberphosphorverslonsand 
has a resolution of 20Mhz. w 

BUY FROM THE 
COMPUTER 

PROFESSIONALS 

MICROVALUE 
DEALERS: 

AMERSHAM, BUCKS 
Amersham Computer Centre, 
18WoodsideRoad, 
Tel: (02403)22307 

Electrovalue Ltd., 
28 St. Judes Road, Englefield Green. 
Tel: (07843)3603 

LEEDS 
Leeds Computer Centre, 
55 Wade Lane, Merrlon Centre. 
Tel: (0532) 458877 

LONDON W2 
Henry’s Radio, 404 Edgware Road. 
Tel: 01-402 6822 

LONDONSW11 
OFF Records, 
Computer House, 58 Battersea Rise, 
ClaphamJunction. 
Tel: 01-223 7730 

MANCHESTER M19 
EV Computing, 700 Bumage Lane. 
Tel: 061-4314866 

Computerama, (Skytronics Ltd.) 
357 Derby Road. 
Tel: (0602)781742 

Telephone orders welcome 

All prices are exclusive of VAT 

MicroValuc 
REAL value - from the Professionals 
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iU 'URkOW-1 LARGEST RANGE 
/ /no/ n OF SOFTWARE IN hlORLS^1 OXFORD STREET 
We stock the best software for the Atari, BBC, Commodore 64, 
Dragon, Oric, Spectrum, Vic-20, and ZX-81 microcomputers. Also 
software for the Texas TI-99 computer and some imported 
American software. 

★ Educational ★ Games 
★ Utilities ★ Business Programs 

Plus a wide range of peripherals (including Stack and DK Tronics), 
computer books, and many other accessories. 

THE COMPUTER DEPT — 27 OXFORD STREET 
NEAR TOTTENHAM COURT ROAD TUBE STATION 

27/29 Oxford Street, LONDON W1R IRE 
Telephone: 01-439 7799 

RQSS"SCa 
MEDIA 

5V4 SS/SD DISKS.ONLY£12 for 10 
5V4 SS/DD DISKS.ONLY£15 for 10 
5V4 DS/DD DISKS.OA//.VE18 for 10 

PRINTERS 
SHINWA CP-80.£199 including VAT 
SEIKOSHAGP 100 £195 including VAT 

MANY MANY MORE BEST BUYS! 
RING (0752) 671014 

(0837)2041 
FORA QUOTATION ON ALL YOUR 
PERIPHERAL STATIONERY AND 
CONSUMABLES 

SYSTEMS & SOFTWARE 
ACT SIRIUS 1 WITH FREE 

INTRODUCTORY SOFTWARE 

LABELS FROM 
£2-30 PER 1000 INC VAT 

P & P 
DISKS 95p 

PRINTERS £4.95 
(Delivery Ex Stock) 

NAME. 

ADDRESS. 

TOWN. 

COUNTY. 

POSTCODE. 

AMOUNT SENT £ 

SEND COUPON & CHEQUES TO: 

ROSS & CO 
SHOBROOK 
FOLLEY GATE 
OKEHAMPTON 
DEVON 

298 PC W 



COMPUTER CABLES AND ACCESSORIES 
V24/RS232C CENTRONICS 
2 Way A/B £78.50 2WayA/B £99.00 
3WayA/B/C £99.00 36 line 36 Way Amphenol 

25 line 25 Way ‘D’ Plugs 

5* 
V24/RS232C (Screened) 
9 line 3 metre £13.00 
12 line 3 metre £15.00 
15 line 3 metre £17.00 
25 way ‘D’ connectors (M/F)' 

25 LINE RIBBON 
CABLES 
Male/Male £15.50 
Male/Female £16.00 
Female/Female £16.50 
all + £1.00 per toot 
25 Way I.D.C. 'D' Connector 

94 Broadway Grove 
St Johns, Worcester WR2 5EY 

Telephone (0905) 425195 

CURRENT LOOP 
2 Way A/B £45.00 
3 Way A/B/C £50.00 
4 Way A/B/C/D £55.00 
Alternate £50.00 
4 Wire Terminal Block 

QUANTITY DISCOUNTS AVAILABLE 

) CO-AXIAL 3 metre 
0 50 ohm £13.50 
0 93 ohm £17.00 

0 Centronics (Printer) 
36 WAy I.D.C. Connector 

\l Amphenol (Male/Male) 
Basic Connector £17.00 

0 36 line ribbon + £1.50 per ft 
O 26 line ribbon + £1.00 per ft 

0 (Suitable Sirius) 

Other lengths available. 
Phone for Quote. 

“1 Special cables made to 
J order. 

Please add VAT @ 15% 
V Dealers for N.E.C. Micros and 

Software 



FINANCIAL TIMES 

FT launches program 
for financial modelling 

FINANCIAL TIMES REPORTER 
THE FINANCIAL TIME£ 
its first move into p, 
computer software 
launch yesterday of 
modelling program ‘ 

run on the more p 
sonal computers. 

The proP 
is a co-o 
Moneywisi 
independe 
company : 

The mo' 
diversifies 
business 
Last mon 
Corporate 
establish]* 
national 
Service 

Moneywise Software Ltd. 
226 Sheen Lane, London 

SW14 8LD. 01-878 8585 

Please send me your 
comprehensive colour brochure 

/ on FT. MONEYWISE. 

1/my company uses/is considering a 

We have/don’t have a financial modelling 
program (if you do, please state type): • 

COMPANY NAME— 

FT. MONEYWISE / Tm.E_ 
runs on IBM PC, / company address- 

IBM XT and Sirius / 
machinos. y tel.no_ 

Send to Moneywise Software Ltd, 226 Sheen Lane, London SW14 8LD. pewsj 

FT. MONEYWISE is a venture of the Financial Times Business Enterprises Ltd. 
and Moneywise Software Ltd. MONEYWISE is a trademark of MONEYWISE SOFTWARE LTD. 

FT. MONEYWISE costs £395.00 + VAT (recommended retail price.) 



Self Adhesive 
Cassette Labels 
^ IDEAL FOR THE SOFTWARE COMPANY 

^ AVAILABLE IN ROLL OR SHEET FORMAT 

^ NEW RANGE OF TINTED LABELS 

^ 24 Hr SERVICE FROM STOCK 

^ 48 Hr SERVICE ON CUSTOM PRINTED LABELS 

small offset printing 
or photocopying 

CASSETTE LABELS ON ROLLS 

100 Labels £3.50 
200 Labels £6.00 
300 Labels £8.25 
400 Labels £10.00 
500 Labels £12.00 

labels 
WHITE £14.66 
TINTED £16.90 

All Prices include VAT and postage/ packing 
Excellent discounts for large quantities 

Please send stamp for printing price lists and sample labels 

Self Adhesive Computer Labels 

UNIT A4 
SMEED-DEAN CENTRE 

EUROLINK INDUSTRIAL ESTATE 
SITTINGBOURNE 

KENT ME10 3RN 
Sitting bourne (0795)28425 

DISC DRIVES 
Sinclair QL 
compatible 

These you really need. Such a beautiful computer 
and no fast large scale storage! Our disc drives are 
Teac or Epson and are complete with case, control¬ 
ler, power supply connecting cables and mains plug. 
Twelve months full warranty. Use still allows RAM etc 
to be added later. Plug in and go. 
★ Single cased, dual sided 40 track 500K total 

unformatted £351.00 
★ Dual cased, dual sided 40 track 1 Mbyte total 

unformatted £538.00 
★ Single cased, double sided 80 track 1 Mbyte total 

unformatted £372.00 
★ Dual cased, double sided 80 track 2 Mbyte total 

unformatted £585.00 
★ Single cased Drivetec 320, 3.3 Mbyte total 

unformatted £644.00 
★ Dual cased Drivetec 320, 6.6 Mbyte total 

unformatted £1,099.00 
All prices + VAT, delivery included. 

XCOM (Services) Limited 
648 High Road, London E10 6RN 

Telephone: 01-539 4147. Telex: 8954853 

SINCLAIR and QL are trade marks of 
SINCLAIR RESEARCH LIMITED 

A very high quality product direct 
from the manufacturers, contained in 
attractive sloping box with low inser¬ 
tion force socket and neon indicator 
for programming fitted as standard, 
the software adopts the high efficien¬ 
cy method for programming 2764 
and 27128. This allows up to 100% 
faster programming, software in 
machine code, supplied on cassette 
and can be placed in Eprom. Very 
easy to use, menu driven with easy 
to use instructions. This unit is com¬ 
pletely self contained with its own 
power supply and plugs into the user 

THIS PROFESSIONAL UNIT ALLOWS: 
1. Will program 2716, 2732, 2532, 2764 and 27128 Eproms. 
2. Copy eprom into memory and compute checksum. 
3. Blank check eprom. 
4. Program Eprom from memory. 
5. Verify byte by byte and compute checksum. 
6. Allow buffer start area to be changed. 
7. All operating system calls may be used when in menu mode. 
8. Semi-intelligent programming. Typical time to program a 2764 8k device is 

approx. 50 sec. depending on the data to be programmed. 
9. Additional software supplied to enable your own program (basic or 

machine code) to be put into eprom with the necessary leader information 
to allow calling with a * command. Downshift routine to enable basic 
programs to be run is also supplied. 

Cost: £46.50 

(Please add 15%VAT + £1.00 post and package) 
Also available: 

16K Rom expansion with provision for 16K Ram for BBC (fully 
buffered), separate power leads eliminates bd. crashing when loaded. 

Cost: £29.50 
(Please add 15% VAT + £1.00 post and package) 

Eprom Programmer (as above) for Acorn Atom and Electron (for Electron 
user port interface card must be fitted). 

Orders to: 
H.C.R. ELECTRONICS 
Industrial Unit, Parker Road 
Chelmsford, Essex CM2 0ES 

Access orders: Telephone Chelmsford (0245) 350188 (24 hours) 

at last 
A spreadsheet that actually helps you to get it right first 
time. 

★ mistakes noted while you make an entry 
★ just backspace to correct 
★ enter each rule anywhere on the sheet 
★ your worksheet will always calculate 
★ you can't remove key areas by mistake 
★ dynamic prompting 

plus 
★ you use standard algebra 
★ works to high precision (15 figures) 
★ file any part, read into any clear area 

★ full set of features and functions 
★ defined functions, subroutines, looping 
★ database, sorting, searching, mail labels 

for 
★ business planning 
★ scientific analysis 
★ engineering calculation 

The Cracker 
£100+pp+VAT, for CP/M-Z80 and CP/M-86 

Write for details: 

Software Technology Limited 
POBox 724, BIRMINGHAM, B153HQ. tel: 021-454 3330 

(dealers this one is easy to demonstrate) 
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ENHANCE YOUR ATARI 810 

is up to 3 times faster. Complete compatibility with existing software, w 

SOFTWARE ENHANCEMENTS (require HAPPY 810 ENHANCEMENT) 

THE TEACH YOURSELF 
SPECIALISTS! 

Learn the easy Pj 
way on your Apple, 
IBM, Sirius or r- 
CP/M computer! 

Just £69 including 
postage and VAT for 
your own complete [_ 
training course on 
disk. Satisfaction 
guaranteed or your L 
money back within 
30 days of purchase. 

Also Microcal 
Hands-on CP/M £92.00 
Hands-on MS-DOS £92.00 
Hands-on DBase II £92.00 
Hands-on Basic £172.50 
Prices include 
VAT and postage 

Call now or send cheque to: 

DATA PROFILE LTD L 
127 Cloudesley Road, (11-687 1 
London N1 Ul PUfJ 

EX-RENTAL MACHINES FOR SALE 

TEACH YOURSELF 
VISICALC 

TEACH YOURSELF 
SUPERCALC 

TEACH YOURSELF 
WORDSTAR 

TEACH YOURSELF 
DBASE II 

| TEACH YOURSELF I 
USING YOUR IBM 

TEACH YOURSELF 
BASIC 

L I TEACH YOURSELF 
TYPING 

MICROCOMPUTER 
SYSTEMS 

We buy, sell and part exchange 
used business microcomputer 

systems 

8 + 16 Bit micros 
available from 

stock 
Dot matrix and daisy wheel 

printers 
Wide range of software 

INTERLEX 
Imperial House 

Lower Teddington Road, Kingston 
Surrey KT1 4EP 

Telephone: 01-943 0968 



MULTI-USER MICROS FOR 
BUSINESS and EDUCATION 

BUSINESS: Authorised Dealer for the Shelton 
Sig/Net range, eg, Shelton Sig/Net 21 MByte 
Hard Disk 3-user system with Qume QVT102 
terminals, TEC F10-40 daisywheel printer, 
‘INTAC’ Integrated Accounts, ‘WORD¬ 
STAR’ with ‘MAILMERGE’ word¬ 
processing: £9,965 

EDUCATION: The ‘CoDev 6809’ Micro¬ 
computer Development System Network. 
Single or multi-user, based on Motorola 6809 
CPU running under FLEX operating system, 
eg, 4-user system with PROM blower, In- 
circuit Emulator, Memory Development 
Card, Analogue/Digital Interface Card, Serial/ 
Parallel I/O Card and Epson RX80 dot matrix 
printer: £10,750 

Coming soon for the BBC: Hard disk network, 
ScienceAid scientific measurement probes for 
magnetic field strength, temperature, pH. 

All enquiries to: 

COLDHARBOUR 
DEVELOPMENTS 

18 Oak Road, Horfield, Bristol BS7 8RY 

Tel: (0272)45222 

For a holiday you will never forget 
Join other computer enthusiasts for a week full of exciting 
and imaginative computer activities. At Computer Park we 
gather together in one place more equipment and expertise 
than you are likely to come across anywhere else. You will 
have the opportunity to use: a variety of computers, robots, 
turtles, graph plotters, light pens, graphics tablets, etc. 
Here are just a few of the Computer Park features: 

★ More computers than people! 
★ Computer rooms open from 9am to 10pm 
★ Programming techniques: utilities; games; expert 

systems, etc. 
★ Range of computer languages: Forth, LISP, Pascal, 

machine code, etc. 
★ Activities suitable for beginners through to experts 

(more activities than you will have time for!). 
★ Excellent supervision (lots of enthusiastic, talented 

staff). 
★ Country House location 

Computer Park is a holiday designed specifically for those 
interested in computers. It is NOT simply an activity holiday 
with a computer option. 

Write or phone for our free brochure and judge for yourself. 

Computer Park '84 
25 Bridge Street, Rothwell 
Kettering, Northants NN14 2JW 
Telephone (0536) 712627 

EPSON 
QX10 

Need increased disc capacity? We have it! 

Half height drives fitted giving access to 
much greater storage capacity — includes 

system disc etc. Twelve months warranty. 

QXwith 2 by 1 Mbyte drives (unformatted) 

£1,865.00 

QX10 with 2 by 1.6 Mbyte drives 
(unformatted) £1,965.00 

QX10 with 2 by 3.3 Mbyte drives 
(unformatted) £2,426.00 

64K RAM chip set £54.00 

Special offer, buy our increased capacity 
OX10 and for £264.00 get a RX80T Printer, 

Peach Text, Peach Calc, and mailing list 
manager. 

Xcom (Hardware) Limited 

648 High Road, London El 0 6RN 
Telephone: 01 -539 4147. Telex: 8954853 

All prices + VAT, delivery included. 

DON’T LEAVE IT 
TO CHANCE! 

LET US TAKE THE RISKS OUT OF 
CHOOSING YOUR SYSTEM 

© Established seven years 
© Professional experience 
© Free consultations 
© Bespoke software 
© Delivery and installation 
© Full after sales support 
© Computer courses 

Plus 
Call us now for an invitation to our Micros and the 
Businessman Seminars, our special offers and details of 
the latest product releases. 
And don’t forget if a software package doesn’t suit we’ll 
write something that will. 

(eglozuii/e computer/ 
236 Imperial Drive, Rayners Lane, 
Harrow, Middlesex. Tel: 01-429 1060 
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COMPUTER PERIPHERALS AT COMPETITIVE PRICES 

TORCH Z80 DISK PACK + FREE SOFTWARE.£730 
Price of complete system including BBC model B, Printer, etc.. 

AVAILABLE ON REQUEST 

DOT MATRIX PRINTERS 
OUR RANGE INCLUDES: ALL EPSON & MICROLINE PRINTERS, 
VIDEO PRINTERS, SEIKOSHA, TEC 1550 & ANADEX PRINTERS 

WORD PROCESSING PRINTERS 
OUR RANGE INCLUDES: ALL BROTHER & NEC PRINTERS 

OLYMPIA, RICOH, TEC, QUME, DIABLO 630 & THE JUKI 6100 

WE ARE NOW DEALERS FOR THE NEW 

DIGICO-HAWK 
RANGE OF COMPUTERS FROM 

£1495 TO £20,000 

18 Mb nett, in 4 logical drives 
36 Mb nett, in 8 logical drives 
Up to 12 users 
Specially designed for compatibility with 
the CBM 8000 series 
300 systems + in daily use throughout 
Europe 

ADCOMP (UK) Ltd 
56 Long Street, Dursley, Glos. 

BASF FLOPPY DISKS OTHER BASF MEDIA 
10 S-Sided/S-Density.£15 8" DISKS, DISK PACK 
10 S-Sided/D-Density.£22 COMPUTER TAPES, 
10 D-Sided/D-Density.£24 DISK CARTRIDGES. 

WE CAN SUPPLY: RIBBONS, LISTING PAPER, BUSINESS FORMS, 
LABELS, DISK STORAGE EQUIPMENT, CLEANING KITS, CABLES, 
LISTING PAPER BINDERS, PRINTERS, PLOTTERS & MONITORS 

TELEPHONE TO ORDER OR FOR FURTHER DETAILS 

FREE PRICE LIST AVAILABLE. FULL BACK-UP SERVICE. 

t.f.rDESIGNS 
109 HIGHVIEW ROAD, EALING, LONDON W13 OHL. 

HGV*onC 
SLIMFAN £42-50 

firejerguard "ST* Apple connector Fr^e plug 

•Smallest clip-on fan *Silent mains motor 
• Simple clip-on installation 

• Illuminated front facing switch 

• Powers up fan/Apple and external socket 

• Equipment socket fitted 
• Plug supplied free •Mains suppressors fitted 

KEYZONE LTD, Regeneration House, ah 
School Road. Park Royal, London NWIO 6TDuk 
Tel.01-9651684/1804 Telex:8813271 to 

WANTED! 
Got a good program? 
Come to the experts 
We are looking for original software titles for 
National and International Distribution for the 
following Machines: 

Any Atari Home Computer 
Sinclair Spectrum/QL 
BBC ‘B’/Acorn Electron 
Commodore 

We are also interested to hear from capable 
freelance programmers. 

Please contact in writing only: 

Jon Dean 
Software Acquisition Centre (PCW) 
Atari International (U.K.) Inc 
Atari House, Railway Terrace 
Slough, Berks SL2 5LS 

A ATARI 
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SUPER BUUET 
BNinz f-uuti single uoara computer. Outperforms All Micros & Most Minis 

DON’T PAY MORE TO GET LESS 
You get more for your money with the 
Wave Mate Super Bullet. Much more 
than any micro on the market. It outper¬ 
forms most minis, too. You just can’t find 
a better value. OEMs and systems inte¬ 
grates are finding that they pay less for 
Super Bullet and offer more to their 
customers. This makes better business 
sense, and bigger margins, too! 

THE ONLY 8MHz Z-80H 
MACHINE OF ITS KIND 
Super Bullet is unique. Wave Mate’s ex¬ 
clusive enhancements of the basic Z-80H 
architecture offers 8MHz operation with 
flexible DMA facility, enhanced C-BIOS, 

hilly interrupt-driven I/O and high¬ 
speed floppy disk controller. The CPU is 
utilized with a full complement of Zilog- 
compatible peripheral chips. Never so 
much sophistication and flexibility on a 
single board. 

POWER/FLEXIBILITY 
For years, the Wave Mate Bullet SBC has 
been recognized as the most sophisticated 
and cost-effective Z-80A, CPM-based 
single-board microcomputer on the 
market. A truly unbeatable price-per¬ 
formance package for the single user. 
Now, the “Super Bullet” adds a new 
dimension to Wave Mate’s state-of-the- 
art technology. Our new 8-bit, 8MHz 

machine beats every 16-bit micro we’ve 
tested it against and there’s documenta¬ 
tion to prove it. “Super Bullet” has been 
designed especially for multi-user 
systems. 

MULTI-USER ORIENTED 
You get both CP/M 3-0 and MP/M II opera¬ 
tion. You get an exclusively enhanced 
Z-80H-based CPU at a full 8MHz. You get 
256K RAM and four serial ports. High¬ 
speed floppy disk with track-buffered 
controller. Plus SCSI port and LAN op¬ 
tion. All of the above and more with the 
tested and proven Super Bullet. It’s an 
unbeatable value. 

WAVE MATE INC. • 14009 S. Crenshaw Blvd. • Hawthorne, CA 90250 • Tel: (213) 978-8600 • Telex: 194369 

WAVE MATE EUROPE • 159 Chee de Vleurgat • 1050 Brussels, Belgium • Tel: (02 ) 649 10 70 • Telex: 24050 



BUY THE 
>a 

British \ 
Computer 
In cftnnlf BBC Model A £299 incl VAT 
III OlUull BBC Model B £399 incl VAT 

mm A|||■ + Wordwise Word Processor(m 
|\lUlfll ! + Software-Acorn, Bugbyte, C 
^+ Joysticks for the BBC -1-100 

+ Torch 800K Twin Disk Drives 
Ha T/qh^R } Buy British or join (Equivalent 

/ ffie unemployed *Reg 

r 

A 

|| h 11 + Wordwise Word Processor (needs 1.0 System) 
llfll I + Software- Acorn, Bugbyte, Computer Concepts (Logo 2) 

8 4- Joysticks for the BBC + 100K Single Disk Drives 
+ Torch 800K Twin Disk Drives with CPN 

'£/? \ Buy British or join (Equivalent toCPM*) 
f/D£/ l the unemployed *Reg. trademark of Digital Research) 

PLUS computers, peripherals, printers, software, games, books and much, much 
more from leading makers at low prices - always available from your local stockist: 

TWICKENHAM 
COMPUTER CENTRE LTD M 
72 Heith Rd Twickenham Middx TWI 4BW101-892 7896/01-891 16121 



R.R.P. £1985.00 

ANOTHER ACE 

GETTING 
A QL 

Then join IQLUG, an independent, non-profit 
making users group for Sinclair QL owners. 

The group offers: 

Monthly newsletter 
Free Software Library 
Free advice service 
Workshops 
Support for local groups 

Membership of the group is by subscription 
to Quanta, the group’s newsletter. A six 
month trial subscription costs £4.25. 

For further details contact: 

BRIAN PAIN 
24 Oxford Street, Stony Stratford, 

Milton Keynes MK11 1JU 

Telephone: (0908) 564271 
Sinclair and QL are trade marks of Sinclair Research 

SALE SALE 

I.B.M. 
GOLFBALL PRINTERS 

SALE PRICE £39.99 + VAT 
INTERFACE EXTRA 

5” Monitor (New).£40.00 + VAT 

Keyboards.from £4.00 + VAT 

Mini Cassette Drives.£20.00 + VAT 

8” Floppy Disc. a pair £90.00 + VAT 

Centronics Printers (New)from £175.00 + VAT 

PCB’s, FANS, POWER UNITS, ETC. 

COME AND LOOK AROUND 

P & R COMPUTER SHOP 
Salcote Mill, Goldhanger Road, 

Heybridge, Maldon, 
Essex. 

PHONE: (0621) 57440 
HOURS: MON-FRI 9am-5pm SAT 9am-12am 

Advanced Personal 
Computer 

Portable Personal 
Computer 



AN800K 
DISC DRIVE SYSTEM. 

A RECORD £380. 
If you’re upgrading your BBC Micro to a 

disc system, you can get unbeatable value from 
Opus. 

For instance, you can buy an Opus 5800 
drive with 400K single density for only 
£259.95. 

And for only£120 extra, we’ll give you our 
new double density disc interface. 

Specially developed by us, it effectively 

doubles the capacity of your drive, giving 
you an 800K system for only £379-95. 
And that includes VAT and carriage. 

Our Double Density Interface can 
be supplied with any of the disc drives 
listed below. And it is not available any¬ 
where else except Opus. 

To place your order, post the 
coupon or buy direct at our showroom. 

OPUS 3" MICRODRIVE. 
Double Sided 40 Track Drive 'h Megabyte 
Unformatted. 
• Twice the capacity on line of other available drives 
• 200K. Single Density-400K. Double Density 
• Ex- stock delivery 

• Lowest power consumption-direct drive 
• Includes case, leads and utilities disc 
• Totally compatible with 5V«" drives 

Single Drive *229.95. Dual Drive *459.95. 
SW'JAPANESE DISC DRIVES. 
SINGLE DRIVE. 

Opus 5401 Single Sided 40Track-250K. 
Unformatted. Formatted: 100K. Single Density, 

200K. Double Density_*179.95 
\ Opus 5402 Double Sided 40 Track- 500K. 

Unformatted.Formatted:200K.SingleDensity. 
400K. Double Density-*229.95 

; Opus 5800 Double Sided 80/40 Track - 
1 Megabyte Unformatted. Formatted: 400K. 

Single Density. 800K. Double Density_*259.95 
Opus 5802 Double Sided 80 Track-1 Megabyte 

Unformatted. Formatted: 400K. Single Density, 
800K. Double Density_*299.95 
Switchable 80/40 Track. 
• >/2Height • Includescasejeadsandutilitiesdisc 

DUAL DRIVES. 
All Dual Drives are metal cased with 

: separate power supply. 
Opus Dual 54Q1D. Single Sided 40 Track. 
200K./400K. on line_*379.50 
Opus Dual 5402D. Doubled Sided 40 Track. 
400K./800K. on line_I_*459-95 
Opus Dual 5800D.Double Sided 80/40Track. 
800K./1.6 Megabyte on line_*499.95 
Opus Dual 5802D. Double Sided 80 Track. 
800K./1.6 Megabyte on line-*599.95 

DOUBLE DENSITY DISC INTERFACE 
The ultimate Acorn compatible disc interface for your BBC micro. 
• Utilities on ROM including: Format and verify, tape to disc transfer, automatic 
40/80 track selection, automatic density selection, unique mass copy routine, 
powerful machine code operating system giving up to 248 files, 80% faster than 
single density. Easy to install. 
Free user manual supplied__ *120.00 

MONITORS. 
12'' Green Screen___*89.95 
12" Amber Screen-*99.95 
Lead to connect to BBC Micro---*3,95 
• Ex-stock delivery *24MHzBandwidth • Limited quantity 

14"JVC Colour Monitor-Med. Res_*187.39 
14"JVC Colour Monitor-High Res_*279.39 

THE ORGANISER DESK. 
• Top shelf for Monitor/Printer 
• Large DeskTop Area 
• Lower Shelf for Paper/Book Storage 
• Teak Finish 
• On Castors 
• Self Assembly 
• Ample room in front of the shelf for 

you to sit comfortably. 
Only *59.95 

FLOPPY DISCS. 
3" Cartridges *5.75 each or *25.95 fa 
5 V4" Discs - with full 5 year warranty + free plastic library case. 
S/S S/D *19.95 for 10 ' 
S/S D/D *23.95 for 10 S/S 80 Track *29.00 for 10 
D/S D/D *26.95 for 10 D/S 80 Track *31.95 for 10 

8" Discs. 
S/S S/D *21.50._S/S D/D *28.50._D/S D/D *29-95. 

GOVERNMENT & EDUCATION DISCOUNTS GIVEN. 
QUANTITY DISCOUNTS GIVEN. DEALER ENQUIRIES INVITED. 

OPUS SUPPLIES LTD. 
158 Camberwell Road, London SE5 0EE. 
Opening hours: 9 00-6.00 Monday-Friday, 01-7018668 
_9.00-1.30p.m. Saturday. 01-703 6155 

STOP PRESS. 
Various Opus products are available from WH Smith, Spectrum and 
John Menzies. 

Al l ITEMS ARE GUARANTEED FOR 12 MONTHS AND ARE 
SUITABLE FOR USE WITH BBC AND OTHER LEADING MICROS. 

310PCW 





§?’ FLOPPY DICK’S® ‘N’ RIBBONS 
frfc) FLOPPY DICK SAYS: “Reward your workers for achievement, or improve 

company morale by having a raffle, or club together with friends, or treat 
yourself at OUR expense with these 

FREE INTRODUCTORY OFFERS” 

FREE with orders 
OVER £75.00 
Casio-Unisex 50 metre 
divers alarm/chrono/ 
stopwatch/light hourly 

FREi Maxell C90 
Hi-Bias Audio Cassette 
with every 20 Maxell 

i Maxell Video 
Tape VHS or BETA 
with every 30 Maxell 

FR when you buy 
goods over£199. 
Casio TC600. 
World’s first finger 

calculator with 
keyboard on glass 
face at touch of 

independent alarms. 

Stopwatch. 
Countdown timer. 
Chrono. Microlight. 

DISKDATA 
Prices exclude VAT and postage 
1. You can pick & mix to qualify for quantity discounts 

FREE when you buy 
goods over £499. A 

superb SEIKO 
QUARTZ SPK005 

stainless steel. Day 
date. Calendar. From 

Seiko's Profile 
Collection. 

ATHANA For value & performance 
A leading American independent manufacturer who 
consistently out-performs industry acceptance standards at 
a real value-for-money price plus 5 year guarantee. 

DATA CASSETTES (Price Box 10) 

LOPPY DICK SAYS “Good judgement comes from experience; experience comes from 
bad judgement”. Our Sales Manager has been in the ribbon industry 15 years and all our 
ribbons are to the O.E.M.’s specification and are guaranteed. 
There is not enough space here to list our complete range of telex, typewriter, word processor and computer ribbons so if you 
don’t see what you need, call Lawrence or Jenny on 0483 273152 OR send a used ribbon (we need to know your printer model, 
width and length of ribbon) for a quote. Office hours: 8am to 7pm with 24-hour answering machine. 

Ribbons are boxed dozens and you can pick and mix to get quantity discounts. 

PRINTWHEELS (packed 6 s) 

NIEMOREX CORRECTABLE GOLFBALL 
RIBBONS 
563 5C IBM Selectric. Addo, Adler. 

LIFT OFF TAPES 
581 IBM 82 Tacky (orange) 
583 IBM 82 Lo-Tack Brother 7200 

Olympia ES100 (yellow) 
584 Silver Reed EX55/77 Facit 8000 j 

State typestyles required. You can use the makers 
reference numbers. You can pick 'n' mix ribbons witl 
printwheels. 
ORDER PROCEDURES: Government, councils, 
universities, schools, etc. send/phone your order an 

raise a cheque, please say ". All disks will be dispatched 
within 24 hours; ribbons usually within 3 days depending on 
stock situation ". In emergencies, ask for delivery charge 
quote ". REMEMBER - it m any doubt, ask." 

"Asking dumb questions is easier than 
correcting dumb mistakes". 
FREE INTRO OFFERS: Please allow 30 days tor despatch. We 

|W|Y COMPUTER 
■VIA SUPPLIES 
FREEPOST CRANLEIGH, Tel: (0483) 273152 

312 PCW 
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Each disk of the CDC 1200 Series is certified and guaranteed 
to be 100% error free over the entire recording surface. 
On-track and between-track testing is performed for missing 
pulse, extra pulse and modulation. This evaluation process 
provides maximum data integrity and reliability, and ensures 
full compatibility with ANSI, ECMA, ISO and Control Data 
specifications. 

All disks of this Series are packaged to provide protection 
from static build up, light, and damage from repeated 
handling. A write-control feature is also included. Several 
types of Control Data FLEXCASE packaging products are 
available to provide organised short- and long-term media 
storage protection. 

APPLICATION 
Control Data 1200 series 5.25 Inch Flexible Disks permit 
double-density recording on one or two disk surfaces, and 
are compatible with flexible disk drives that use MFM 
encoding. 

Send to: IDEX LTD., WHITEGATE INDUSTRIAL ESTATE, WHITEGATE ROAD, WREXHAM. Tel: 0978 358543 Visa 'Access Cheque 

PRICE PER 10 
(INC VAT) QUANTITY 

SS 96TPI SOFT SECTORS.£32.00 ( ) 

SS96TP110 HARD SECTORS.£32.00 ( ) 

SS96TP116 HARD SECTORS.£32.00 ( ) 

DS 96TPI SOFT SECTORS.£39.00 ( ) 

DS96TP110 HARD SECTORS.£39.00 ( ) 

DS96TP116 HARD SECTORS.£39.00 ( ) 

SS/DD SOFT SECTORS 40 TRACkS.£22.00 ( ) 

SS/DD 10 HARD SECTORS 40 TRACk.£22.00 ( ) 

DS/DD SOFT SECTOR 40 TRACK.£27.00 ( ) 

DS/DD 10 HARD SECTORS 40 TRACk.£27.00 ( ) 

DS/DD 16 HARD SECTORS 40 TRACK.£27.00 ( ) 

Please tick the appropriate box - 

□ I enclose a cheque made payable to IDEX Ltd for £_ 

□ Please charge my Access/Barclaycard No_ 

Mr/Mrs/Miss. 

Address_ 

□ Please send me more information on your products. 10% DISCOUNT FOR ORDERS OVER £50.00. ALL PRICES INC VAT + DEL. 

PCW313 



WHAT’S THE PRICE OF 
IMPROVING YOUR 

IBM PC? 

£9.50. 
It may seem incredible, but the world’s most popular and successful personal 
computer can be improved by a relatively modest outlay. 

£9.50 buys you the first issue of PC Disk Magazine, the new and unique magazine 

dedicated to helping you make the most of your IBM PC. 

In this issue, you’ll find 11 useful, specially designed and ready-to-use programs 
on a floppy disk, together with a detailed manual to ensure you make full use 

of them. 

There are programs to help you in your business life. 

Programs to help with personal finance. 

Programs to help with data presentation. 

d programs to help you relax. (There are a couple of new 

games on each disk.) 

Issue by issue, PC Disk Magazine builds into a definitive 

software library for IBM PC users. 

Take advantage of our special introductory price 

now by filling in the coupon on this page. Send it to 
PC Disk Magazine, VNU Business Publications BV, 

53/55 Frith Street, London W1A 2HG. 

It’s the cheapest way to improve your IBM PC. 

)isk Magazine, VNU Business Publications BY 53/55 Frith Street, London W1A 2HG. | 

For just £9.50 you can buy Issue One of PC Disk Magazine. 
Please complete this coupon and send today. 

Company— 

Address_ 

□ I enclose a cheque made payable to VNU Business Publications BV. 

□ Please charge my Access/Visa/Diners Card No:- 

| Signe 

Programs will run under PC-DOS and MS-DOS versions M and 2 0 and require a minimum of 64K. All programs are fully tested and guaranteed to run.Damaged or faulty disks will be replaced at no charge.Offer subject u>availably. 



tickets for the 1984 PC User Show for 
July 3,4,5 (please circle) 
Please send me conference details 

Company 

Position 

Address 3d in conjunction with PG User Magazine. 

The 1984 PC User Show 
ternational Hotel, Hammersmith, London W6. 

Open July 3rd & 4th - 10am-6pm 
July 5th - 10am-4.30pm 

Please return completed coupon to: Daniel Evans, 
EMAP International Exibitions Ltd., Durrant House, 
8 Herbal Hill, London EC1R 5JB. Tel: 01 -8373699. 

■F Ifyou re not sure 
■Jr where to go from here 
r with your IBM PG, or want 

to Know what's available in this 1 
rapidly expanding market, come 
and see all the latest developments 

under one roof at the 1984 PC 
User Show on July 3rd, 4th and 

5th, at the Gunard International 
^ Hammersmith, London W6. 

Fill in the coupon below 
and send off for your free A 

: Wjjk* tickets today. JM 

See you there. ± tm 

i \ 



Microcomputer 
Line Printer 
* 200 LPM DRAFT (600 CPS) 

* 150 LPM DATA PROCESSING (330 CPS) 

* 80 LPM WORD PROCESSING (180 CPS) 

* 100% DUTY CYCLE 

* BAR CODES, LABEL PROCESSOR 

* GRAPHICS 

* 140 CHARACTER SETS 

* 1 MILLION CHAR/WEEK THROUGHPUT 

* ON SITE SERVICE (48hr/24hr/5hr) 

* RS232 CENTRONICS STANDARD 

* IBM 3270/6,8100, S34/38 INTERFACES ETC. 

Letter Quality 
Draft Printer 
* 400 CPS DRAFT QUALITY 

* 200 CPS DATA QUALITY 

* 100 CPS LETTER QUALITY 

* 100% DUTY CYCLE 

* 12 CHARACTER SETS 

* TRACTOR/SHEETFED 

* SOFTWARE CONTROL CODES 

* % MILLION CHAR/WEEK THROUGHPUT 

* ON SITE SERVICE (48hr/24hr/5hr) 

* RS232& CENTRONICS STANDARD 

UNIUERSALmicroperipherals.™ 

THE HR1 the finest printer/typewriters money can buy. 

Only £595 +VAT ~i,B T ONLYf 7SI5 +^/ATR 
osborne r 7 irr.]r.t.irrnr"r 

ssi 11J M111111 
TELEVIDEO /I 

TEXAS 30/30 
PET 

HEWLETT PACKARD 
SUPERBRAIN Lb_ 

The HR1 
Bi-directional -17 CPS - some 
features as below, but without 
keyboard and lift off facility. 

SIRIUS 
XEROX 

IBM 

In fact most computers f_g|J - 
CROWN RANIER- The leader o< all interlaced daisy wheel printer/type writers: Here's why: 

he reliability has become legend in these days ot expensive electronic 
NTERFACES CENTRONIC - IEEE - RS232 - FULL KSR (Keyboard 

automatic whole line correction - easily copes with standard 
printer/typewriter at the flick of a switch. 
'erfection as a typewriter (now used by local authorities and multi-nat 

typewriter breakdowns. 
send and receive) at small extrt 
printed forms - 135,000 chai 

onals), perfection as a printer. 

charge - no external boxes - interchangeable daisywheels - variable pitch - three tree daisy whe 
acters per ribbon (at least twice the average character length) - standard lift off correctors 

Beware of lightweight, low cost machines - these can never give long term reliable service. THIS MACHINE WILL! 1 The professional machine. 
Ask you local computer or office equipment dealer for further information. EX STOCK DELIVERY. 

SOLE UK DISTRIBUTOR. TRADE ENQUIRIES INVITED 

BUSINESS CENTRE SUSSEX. (0323) 639983. 



ORYX 
SYSTEMS 

MICROCOMPUTER HARDWARE, SOFTWARE AND ACCESSORIES WITH FULL AFTER SALES SUPPORT 

SPECIAL INTRODUCTORY PRICES 
FREE DELIVERY IN THE UK FOR ORDERS OVER £200 

CP/M SOFTWARE 

ASHTON TATE 
DBase II'. 
Financial Planner*. 
Friday'. 

BYROM 
BSTAM'. 
BSTMS. 

CAXTON 
Cardbox'. 

DIGITAL RESEARCH 
Access Manager. 
Access Manager -86' . 
Display Manager. 
Display Manager -86'. 
C Basic. 
C Basic 86. 
C Basic Compiler. 
C Basic Compiler -86' 
Pascal MT • . 
Pascal MT+ 86. 
PL/1 . 
PL/1 86'. 

FOX & GELLER 
d Graph'. 
d Util*. 
Quickcode'. 

MICROPRO 
Calcstar'. 
Infostar'. 
Mailmerge'. 
Wordstar'. 
Word/Mail/Spell'. 
Datastar'. 

MICROSOFT 
Basic Compiler*. 
Basic Interpreter'. 
Fortran Compiler. 
Cobol Compiler'. 
Multiplan'. 

PEACHTREE 

.£335 

.£375 

.£170 

£145 

£182 
£242 
£242 
£304 

.. £90 

£300 
£360 
£210 
£395 
£330 
£450 

£170 
...£60 
£170 

£255 
£120 
£225 
£450 
£150 

.£250 
£220 

.£310 

.£475 
£168 

Basic Accounting System 
per module.£300 
Business Management Systems 
per module.£550 
Peachcalc'.£80 
Peachtext'.£155 
Peachpack'.£300 

SORCIM 
Supercalc'.f 105 
Supercalc 2'.£165 
Superwriter*.£255 

SAGE 
Accounting'.£350 

Most popular machine formats are 
available. 

SOFTWARE FOR IBM/PC 

Please see CP/M listing. All 
products with an * will also run on 
MS-DOS and PC-DOS and are 
priced the same. 

DIGITAL RESEARCH 
C Basic.£120 
CP M-86 ♦ GSX.£40 
Pascal MT+.£265 

IUS 
Easy Filer.£235 
Easy Speller II.£120 
Easy Writer 11.£185 
EasyWrit Spell Mai.£385 

MICROSOFT 
Fortran Compiler.£235 
Flight Simulator.£39 
Multi-tool Word.£248 

LOTUS 
Lotus 123.£330 

SOFTWORD SYSTEMS 
Multimate.£309 

SORCIM 
Supercalc 3.  £265 

BOARDS FOR IBM/PC 

HERCULES 
GranhicCard. .£330 

MONITORS 

(One year warranty) 
KAGA 

Kaga RGB Vision-11 12 . .£257 
Kaga RGB Vision-Ill 12" £369 

SANYO 
Sanyo 12" Hi-Res Green. £98 

PRINTERS 

(One year warranty) 
EPSON 

Epson RX-80 FT. .£262 
Epson FX-80. .£349 

JUKI 
Juki 6100. .£399 

MANNSMAN-TALLY 
MT 80. .£225 
MT 160. .£449 

STAR 
Delta-10. .£359 
Gemini 10X. £229 
Gemini 15X. .£329 

AST RESEARCH 
Mega Plus 64K.£260 
Six Pack Plus.£260 

MICROSOFT 
64K RAM Card.£237 
256K RAM Card.£600 
Mouse.£130 
System Card 64K.£290 

QUADRAM 
Quadboard II64K RAM.£280 
Quadlink.£495 

All products subject to availability. 
CP/M is a registered trademark of Digital 
Research, IBM is the registered 
trademark of International Business 
Machines. 

We cannot list all the 
products we carry - please 
call for further details. 

HOWTO ORDER 
Simply write to Oryx (stating machine format and disk size), or telephone 
01 -636 0476 to place an order or make an appointment to discuss your 
requirements. Or ring 01-631 4341 without obligation to reach our technical 
advice hotline. 
Orders will be acknowledged by return of post and goods will normally be 
despatched within 10 days. All products are supplied new and are sealed 
complete with manufacturers documentation and factory warranties. 

All prices exclude VAT and are subject to change without notice. 

Oryx Systems (U.K.) Limited, Mappin House, 4 Winsley Street, 
London W1N7AR. 
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The Art of 

Daisywheel 

Printing 

The new Juki Model 6100 letter quality daisy wheel printer, has 
full features you'd expect to find on a more expensive printer. 

It can support word processing and graphic functions, print 
20 CPS and use a simple drop-in daisy wheel 

The 6100 has 10/12/15 pitch, proportional spacing, utilizes IBM 
standard Selectric ribbons, has 2K buffer memory, parallel interface 
both tractor feed and serial interface are available as options. 

That’s only the beginning - Best of all, the low-noise Juki 6100 
is extremely reliable. 

Your can pay more, but you can’t buy better than the Juki 6100. 

FEATURES: 

*20 CPS (max.) print speed *Bold and 
shadow printing *Subscripts and superscripts 
*Wordstar compatible *Diablo protocols *Auto 
Underlining * Standard 2K buffer *lyear parts and 

labour warranty Comprehensive user friendly manual 

fflkro 
Peripheral/ ltd 
•THE POWER BEHIND THE PRINTED WORD’ 

69 The Street, Basing, Basingstoke, Hampshire RG24 OBY 
Telephone: 0256 3232 (12 lines) Telex: 859669 MICROP G 

^ Call your local dealer NOW for full information on the Juki 6100 ^ 
Daisywheel Printer or clip this coupon and we’ll send you brochures 
and print samples. 

Address...... 

V 
. Tel. No.... 



At £1000* ifs nc 
Wfrenistumi 

The Wren Executive System. No other small 

computer packs in so much for such a price. Simply 

add up its strengths and you'll see just what we 

mean: 

• Full range of Perfect™ business software 

including financial planning, word processing and 

sophisticated filing systems. 

• Executive Desk Top System - includes 

electronic diary, notepad, calculator, time clock and 

random access card index. 

• British Telecom approved on-board autodial 

modem and communications software for direct 

access to Prestel™, Micronet 800, and other private 

viewdata systems. 

• Built-in 7" amber screen. Twin disk drive. 

• 64K bytes of memory. 

• Built-in interfaces include RS232,Winchester 

disk drive and external colour monitor. 

• 3 months free subscription to Micronet 800 

and Prestel. 

• Fully portable. 

• Made in Britain and distributed by Prism 

Business Systems. 

No other small computer offers you more... so 

why settle for less. 



surprising the 
g a few heads. 

UUR6N 
€X€CUTIV€ SVST£M 
Distributed by: 
Prism Business Systems Ltd 
Telephone: 01-253 2277 

Carry the company in your hand not on your shoulders 



namal 
products 

Computers 
BBC B’ £399.00 

Acorn Electron £199.00 
ZX Spectrum 48K £125.00 
ZX Spectrum 16K £99.00 

Oriel £139.95 
Vic 20 Starter pack £139.95 
Commodore 64 £199.00 
Delivery £10.00 

Monitors 
Sanyo 14" Green £86.31 

Phoenix 14" Green £69.00 
Phoenix 14" Amber £72.50 

Kaga 14" Amber £123.45 
Kaga 14" Green £108.00 

Kaga 12" Colour £300.00 

Delivery £10.00 

TEAC Slimline 
Disk Drives 

100K (40TPI) £155.00 
200K (40/80TPI) Switchable £175.00 
400K (40/80TPI) Switchable £240.00 

All drives fully cased with cables and 
format disk. 
Disk with power supply extra £30.00 
Delivery £6.00 per item 

Diskettes 
3M 10 

744 S/S D/D 48TPI £20.68 

745 D/S D/D 48TPI £28.00 
746 S/S D/D 96TPI £32.00 
747 D/S D/D 96TPI £37.00 

Dyson 

S/S D/D 48TPI £20.00 
S/S D/D 96TPI £29.50 

Word-processing: 
a complete range of 
packages starting at 
£899—including VAT 

READY TO USE! 

Package comprises: BBC Model B 
Microcomputer • Wordwise 
• 100K Disk drive • 80 column 
printer and free delivery in 
the UK! • Optional disk drives 

and printers. 

Printers 
Epson FX100 FT £430.00 
Epson FX80 £395.00 
Epson RX80FT £315.00 
Epson RX80T £275.00 
Seikosha GP100A £220.00 
Shinwa CP80 £275.00 
Juki 6100 £395.00 
Riteman £230.00 
Mannesman Tally £225.00 
MCP40 £129.95 
Delivery £10.00 

Joysticks 
Super Champ £16.95 
Mini Champ £14.00 
Quickshot 1 £9.95 
Quickshot II £11.95 

BBC Joysticks 
Emax Professional Joystick £28.00 
Micro Aids Joystick (pair) £15.00 
Delivery £2.00 per item 

We stock a large range of software: 

• Games • Educational 

• Business 
Call for software list and catalogue 

Type and Talk 
Speech Computer RS232 
Interface. 
Can convert text into speech 

quickly. Easily programmed. 

Only £171.35 
Delivery £5.00 

BBC ROMs 
Wordwise £46.00 
Disk Doctor £33.35 
View £59.80 
Graphics Rom £32.90 
Delivery £1.00 

Books 
BBC 
Advanced User Guide £12.95 
30-hour Basic £5.95 

Electron 
Take off with the Electron 

and BBC £5.95 

. . . and many other books on BBC, 

Electron, Sinclair and Commodore. 

COMING SOON! 
ACORNSOFT 

GAMES/LANGUAGES/ 
BUSINESS. 

ALL PRICES 
INCLUDE VAT 

Credit terms available 
for orders of £500 or over. 

Access, Barclaycard, American 
Express and Diners Club welcome. 

Verbatim 

S/S D/D 48TPI £20.00 
S/S D/D 96TPI £29.50 

Xidex 

S/S D/D 48TPI £27.50 

S/S D/D 96TPI £34.40 
Delivery £1.00 per item 

Cassette Recorders 
Sanyo £28.00 
Benkson/Team £19.00 
Delivery £3.00 per item 

Cambridge 
/Microcomputer 

Centre 
The Peripheral Centre of East Anglia 

153-4 East Road, Cambridge CB1 1DD 
Telephone (0223) 355404 Telex 817445 deptPCW 

Ordering is easy: Telephone Hotline (0223) 355404. 
All items subject to availability. 

322 PC W 



_Now the_ 
Commodore 64 
means business 

The Game's over. Wouldn't you like to increase the 
applications potential of your Commodore 64? 
Transform it from a fun family computer into a 
truly professional tool? Now - thanks to Handic, 
the world's largest creator of Commodore 
software — you can give a powerful new 
dimension to your 64's performance. We have 
pioneered a new program called CALC RESULT that 
dramatically expands the financial planning 
potential of your Commodore. 
Doctors, Dentists, Lawyers, Bankers, Brokers and 
other money managers exploit it to keep track of 
complex client accounts. Builders, Garage 
Owners, Retailers of all sizes, and 

descriptions now use the spread sheet formula for 
instant feedback and analysis of trading results. 
In a world where ease of access and speed of 
assessment are essential, CALC RESULT gives 
everyone the power to harness the untapped 
potential of their Commodore. 
CALC RESULT is versatile... use it to calculate loan 
and mortgage payments, forecast budgets, 
balance cash flow, monitor stocks and shares, plan 
personal and corporate taxation, check expenses, 
log and analyse all kinds of bills. 
CALC RESULT instantly translates figures into 
multi-coloured bar charts. It has a built-in 'HELP' 
function and is absolutely accident proof. 

Calc 
Result 
Advanced 
All functions in Calc Result 
Easy plus 32 pages (Three- 
dimensional viewing). Page 
add, window, split-screen (up 
to four pages on the screen at the same time), and help functions. 

on plug-in cartridge plus disk. Requires disk drive. 

For more information contact our Advisory Centre on 
0344-778800 or simply contact your local Commodore oi 
Lightning dealer,or clip the coupon. 

^JeT: 0344 778800 Telex: 849426 Software Ltd software Ltd ' ^ J 

Calc Result 
Easy 
Single page spreadsheet 
(64 columns x 254 rows). 
Built-in graphics. Formula 
protection, flexible print-out, 
colour conditional functions 
and mathematical functions. 
Delivered on plug-in 
cartridge. Data storage 
on cassette or disk. 

(£49-95 (inc.VAT)) 
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UPSTAIRS, WE HAVE THE TECHNOLOGY: 
DOWNSTAIRS, ITS A DIFFERENT STORY 
DIGITAL EQUIPMENT CORP. (world 

no.2 computer manufacturer) have with 

their RAINBOW 100 a computer that 

replaces three normal machines. 

It runs both 8 and 16-bit programs,'* 

automatically selecting either its Z80 or ^ 

8088 processor. It’s also got a full, dedicated, 103-key w/p 

keyboard. Just add the word-processing software. Morse 

price on the Rainbow 100 (list £2767) is £1995. 

HYPERION has the best power/size ratio of any computer 

we sell. Sub-Osborne dimensions and weight, clear 80 col. 

by 25 line amber display, 256K RAM, built-in phantom third 

disk drive for instant access to files or programs, we now 

include the sophisticated ALADIN database manager, all 

for £1995. 

EPSON QX10, another below-£2000 

system - and that includes a large 

“bundle” of the excellent Peachtree 
software arid the Epson RX80 

printer. The QX10 has an amazing 

capability to display (and print) 

a variety of type styles and sizes. 

TELEVIDEO. This manufacturer got big by dominating the 

mainframe VDU market. In a quiet way, Televideo are now 

easing their way to the top of the microcomputer charts. 

The new Model 1605 is a big-screen IBM-compatible that 

also runs IBM-format graphics. The acid test in the trade is 

to load the Lotus 1-2-3 Graph disk, or the Microsoft Flight 

Simulator. Both of these run straight out of the box on the 

1605. Also at Morse: Televideo TPC-1 portable & 803 

full-size, both bundled with plenty of applications software 
including Digital Research GSX80 graphics package. 

PIE CHARTS, bar charts, line graphs, 

and even color 3-dimensional charts 

can be created out of your business 

data in just a few keystrokes, and either 

displayed or printed. A nice way to get 

maximum impact is to pre-define the 

graphs, then call your associates in, hit the appropriate key 

and watch the graphs "paint” on screen. We have quite a 

choice of business graphics programs, part of our 

ever-increasing library of MS-DOS and PC-DOS software. 

By 12th April we’ll be back from California with some very 

new stuff such as OVATION. 

KAYPRO is the machine that has swept the US market. Of 

course it is an exceptionally ugly device which you’ll 

probably hate at first glance. But once your fingers stray 

over the man-size, positive-action keyboard, and you treat 

your eyes to the large, steady green-phosphor display, 

you’ll see the solid virtues of this bomb-proof portable. 

Complete with word-processing, spreadsheet and 

assorted software items; Morse prices from £1200. 

4 

HEWLETT PACKARD’S products are here, from the 

innocent-looking but very powerful financial and scientific 

computer/calculators to the all-new HP150 with 

touch-sensitive screen (much quicker to use than a mouse 

with a long plug-in tail). 

MORSE BEST SELLERS: APRICOT, NEC 8201, SANYO 

MBC 550/555, QUME, BROTHER, QUADRAM, PEGASUS, 
LOTUS 1-2-3, OPEN ACCESS, INFOCOM. 

FROM OUR SURPLUS. USED AND DEMO STOCK MM 
Morse specialise in taking used microcomputers and hardware in PART EXCHANGE. We also buy for cash. 



North Star has arrived 
with a new DIMENSION 

in IBMTcompatibility 
NorthStar Computers is one of the pioneering companies that 
helped create the low-cost business computing revolution of 
today. We are famous for the HORIZON multi-user micro¬ 
computer (worldwide installed base of over 50,000) and the 
popular ADVANTAGE micro. Today, NorthStar 
brings to market the new DIMENSION which 
offers low-cost multi-user capabilities and IBM 
PC/XT compatibility. NorthStar are based in 
California, have European Headquarters and 
manufacturing in Cork, Ireland, and a sales and 
marketing operation in the UK. 

Technically Speaking: what is DIMENSION 

The new DIMENSION is a true multi-user, 
multi-processing system which will support- 
up to 12 users. It will run off-the-shelf 
software and hardware add-ons 
developed forthelBM-PC and XT. Users! 
can be added without any performance 
degradation enabling them to share 
software and expensive peripherals. 

At the heart of the system is a powerful 
Intel 80186 server processor and 256K 
(or 512K) of cache memory supporting 
an 8088-2 workstation processor 
having 128K of RAM (256K 
512K optional) per 
has access to: 
★ a floppy disc 

drive capable 
of reading and 
writing all 
standard IBM 
formats 

★ up to two 15Mb or 
30Mb Winchester 
fixed discs (15Mb is 
standard) 

★ an optional 45Mb tape 
streamer back-up system 

★ a time of day dock 

★ two serial and one parallel port 

★ additional serial port at each workstation 

★ data security through key lock and log-on passwords 

★ communication capability e.g. IBM 3270 terminal emulation 

★ electronic mail 

Follow the Rising Star 

A New DIMENSION in Profitability 
If you are currently a professional dealership for computer systems 
selling into small to medium sized companies or departments within 
large organisations, then DIMENSION is for you. Whilst your 

sales of personal computers increase your turnover, let 
sales of DIMENSION systems increase your profit. 
If you are a systems builder, hardware OEM or 

software house who adds value to the products 
, ou sell, then with DIMENSION you can offer your 
customers true multi-user, multi-processing capability 
with the additional bonus of IBM PC/XT compatibility. 

A 5-user DIMENSION would typically cost in the 
region of 40% less than an equivalent low-cost Local 
Area Network of 41 BM-PCs and 1 IBM-PC-XT. 
Add more users and the cost per workstation is 
gradually reduced. DIMENSION is therefore a very 

attractive proposition for our target markets. 
COMPUTER SYSTEMS DEALER or 

OEM/VAR for DIMENSION you 
will receive from NorthStar all the 
support expected of a primary 
manufacturer, including marketing, 
and sales support and generous 
profit margins. 

NorthStar would like you to 
share in our success 

and we look 
forward to 

adding a new 
DIMENSION to 

your profitability. 

To find out more, 
return the coupon to: 

NorthStar Computers 
FREEPOST 
Berkhamsted HP4 1BR 

telephone 04427 75577 
and ask for David King. 

***-¥-***********-¥■*****-¥--¥--¥- 
4" Please tell me more about 
4- DIMENSION and the NorthStar product range. 

^ Name_ 

NorthStar^ 
The NorthStar logo, DIMENSION, NorthStar 
DIMENSION, NorthStar HORIZON, NorthStar 
ADVANTAGE are either trademarks or registered 
trademarks of NorthStar Computers, Inc. 

©1984 NorthStar Computers B.V. 
IBM is a registered trademark of International l 
Machines Corporation. 

Company 

Nature of business 
(Please tick) 

□ 
Computer Systems 

□ □ 
OEM Systems 

House 
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A GSL COMPUTING PUBLICATION 

GSL’S MONTHLY PRICE REVIEW 
MICROS 
BBC Model B 32K.£346.96 
BBC Model B with D/Interface 32K.. ...£433.00 
BBC Model B with Econet 32K ... .£389.14 
BBC Model B with Disc & Econet 32K.. £480.00 

MONITORS 
Microvitec 14" Colour. 

Decca 14” Colour. 

Kaga Green screen 12" . 

Novex Green & Amber screen.. 

£215.00 
.£205.00 
£107.00 
£105.00 

PRINTERS 
NEC PC-8023 BE-C dot matrix.£320.00 
Epson FX80 dot matrix. .£405.00 
Juki 6100 daisywheel printer.£399.00 

DISC DRIVES 
£149.95 
£250.00 
£280.00 
£ 14.47 
£730.00 
£180.00 

100K Shugart disc drive. 

200K Shugart disc drive. 

400K Shugart disc drive. 

Disc drive leads .. 

Torch Z80 disc pack. 

Hitach 3" 100K disc drive. 

-After Sales Service- 
Our after sales service is second to none. 

Our team of highly qualified electronic 

engineers, physicists and computer technicians 

operating in M.O.D. approved Class 1 clean 

rooms are easily able to identify and repair 

any computer problems. 

UPGRADES 
Acorn Disc upgrade Kit . 

Amcom Disc upgrade Kit. 

Econet interface Kits. 

Speech interface Kit. 

Wordwise wordprocessor package . 

Disc Doctor pack. 

£115.00 
£115.00 

..£60.82 
£55.00 
£39.00 
£35.00 

SOFTWARE 
Acornsoft. 

A & F Software ... 

Superior Software . 

£8.65 
£8.00 
£6.50 

Screendump software Acorn/Software Various: 
Monsters, Snapper, Frogger, Painter etc. & other titles 
incl. Business & Educational 

REERSCOPE 
Enables the BBC to function as a two channel, large 
screen, storage oscilloscope. For scientific, educational 
or home use. 

£350.00 

-GSL’s Monthly- 
Stock Clearing Offer 

ORIC COMPUTER.£110.84 
While Stocks Last 

The above prices exclude carriage and V.A.T. 

We are an authorised County Council Dealer 
& Service Centre 

We are an official $ Acorn Dealer and Service Centre 

Tremendous opportunities for those wishing to become GSL Appointed Dealers 
For further details please Contact Rod Lewis on Andover (0264) 58744/51699 

GSL COMPUTING 2 North Way, Andover, Hampshire 
SP105AZ Telephone:0264 58744 Telex: 47166 



TOM MIX SOFTWARE 
MAKERS OF “THE KING 

\\ 

rQ.QC 

ON CASSETTE 
Mail Order Sales from 
Microdeal Mail Order 
41 Truro Rd, St. Austell 
Cornwall PL25 5JE 

Dealers Contact MICRODEAL 
DISTRIBUTION 

0726-3456 
(Exclusive Distributors) 

Selected Tom Mix Titles available 
from computers dealers nationwide 

E3‘ 
Credit Card Sales 

Phone 0726 3456 

from larger branches of - 

and fA. 



The VTX 5000 is the unique communications solution 
for the Sinclair 16K and 48K Spectrum. It will dram¬ 
atically increase the capability of your 
micro. Allowing you to "talk" to other 
Spectrum users and access such mighty 
databases and telesoftware services as 
Micronet 800 and Prestel. 

Just think of the opportunities: . 
You could send and receive messages 
from your friends (no matter 
how far away they are). Get answers to 
electronically mailed letters within 
minutes. Try your hand at the latest 
adventure games on Micronet 800 (as well 
as looking at the news reviews, prices and 
"best buy" information). And on top of all 
this you could access Prestel to plan your trips on British 

Rail, National Coaches and British Airways. As well as 
checking the weather forecast before you go. 

To access these, and other 
services, the VTX 5000 offers a direct 
connection via your telephone line. 

Furthermore all the 
necessary terminal software is 
contained in ROM - so no need to load 

Micronet 800 from cassette. 
For a cost of just £99.95, 

the Prism VTX 5000 offers you access 
to an exciting new world of inform¬ 
ation and communications. And 
combined with the Sinclair Spectrum 
forms an intelligent viewdata 
system at a fraction of the cost of 

many other such systems. 



he Prism VTX 5000 offers you the ability to: 

» Log on or off to Prestel, Micronet 800 and other private 
iewdata systems. 

► Save frames on cassette. 

► View frames on cassette. 

► Print frames on the ZX Printer exactly as displayed on the 
creen, including mosaic graphics. 

I Telesoftware downloading of programs from Micronet 
iOO to your Sinclair ZX Spectrum. 

► Off-line preparation of 'Mailbox messages which can be 
tored on cassette for later use. 

PERSPECTIVES ON THE FUTURE 
Prism Business Systems, Prism House, 18-29 Mora Street, 
London EC1V 8BT Telephone W-253 2277 

For further details please call 01-253 2277 or fill in the coupon and return to: 
Prism Business Systems, Prism House, 18-29 Mora Street, London EC1V 8BT 

Name_ 

_ I 
Telephone_ | 

/IX 5000 Data rates 1200/75 full-duplex 1200/1200 half-duplex 



WE WEAR OUR ART 
ON OUR 
SLEEVE 
• NEW UNIQUE MEDIUM. 

• THE PROFESSIONAL 
BUYER'S GUIDE. 

Why would anyone design on attractive cover 
for a new magazine, and then hide it beneath a reader 
response card? 

On May 1st, you'll see why That's when the first 
issue of Computing Product Index is available. 

Computing Product Index is a unique magazine 
geared to achieving the highest and fastest turnaround 
of reader response in computer publishing. 

But Why are we sure we'll create such reader 
interest? Simply, because Computing Product Index is 
unique in another important way too. 

Every month Computing Product Index will inform 
its readers about all innovations and developments in 
the business. It will simply present the facts, and let them 
speak for themselves. No bias. No slant. No editorial 

comment. Computing Product Index will tell you about 
the products, not the views of the editor. 

Computing Product Index will build into a com 
plete reference book, sent to 42,000 professional buyers 
throughout the U.K. each month. It's the only magazine 
aimed exclusively ot helping decision makers moke 
decisions. 

So where better to put across your sales story? 
Advertise where you con be confident of the best 
response. 

Call us on 01-4394242. 

COMPUTING PRODUCT INDEX. 
THE COMPUTER MAGAZINE THAT ANSWERS BACK 
VNU Business Publications 53/55 Frith St. London W1A 2HG. 01-439 4242 

• MOST RAPID 
READER 
RESPONSE. 



Everything's remotely possible 
with Telemod 2. At around £84. 

Telemod 2 takes you and your micro into a whole 
new world of possibilities and opportunity. 

Take Prestelf for example. For news, travel and 
holiday information, Teleshopping, Homebanking, Telex, 
and CitiService financial information. 

Or explore Micronet 800, 
where hundreds of free games are 
yours for the choosing, as well as an 
ever-expanding range of educational, 
household and business software. 

Take advantage of electronic 
mail by exchanging messages 
and programs with other users - 
anywhere in the world! 

The Telemod 2 from OEL 
(Europe’s largest volume 
manufacturer of modems) uses 
advanced 1C technology to bring 
universal communications with 
enhanced reliability-at a down- 
to-earth-price. 

To make the most of Telemod 2, we offer a 
comprehensive choice of viewdata communications 
packages for popular micros such as BBC, Apple II, and 
HE, CBM 3000,4000, & 8000-64 and Tandy Models 
I & III. These packs contain appropriate interfaces and 

software, any necessary 
connectors, and full instructions. 
Prices range from around 
E15-£60. 

With Telemod 2, you can 
simply turn the remotest 
possibilities into reality. Just return 
the completed coupon first. 

oel 
"Prestel and the Prestel symbol 
are trademarks of British 
Telecommunications. 

O.E. Limited 
Industrial Estate 
Appleby-in-Westmorland 
Cumbria CA16 6HX 
Telephone 0930 51909 
Telex 64157 Electronic Mailbox No. 093051909 

r-1 
I I Please send me the Telemod 2.1 enclose a cheque/ 

I l—1 P.O. made payable to O.E. Ltd for £84.95 inc. VAT.t 
I Q Please send me more information on the Telemod 2 | 
| and full details about communications packages. 

~ I 
tplease allowtS days for delivery.' I I 
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PHONE 01-337 4541 

Concordia THE EXPERTS 

EPSON 
QX10 

COMPLETE BUSINESS COMPUTER 
INSTALLED FOR UNDER £2,000 

Yes a complete system, Printer, Computer and programs for 
Accounting Spreadsheet and Wordprocessing. We supply spare 
disks, paper, dust covers, we even train your staff. Epson high quality 
equipment, Peachtree high quality programs (Peachtext, Mail list, 
Peachcalc) and Concordia expert help, an unbeatable combination to 
get you started. The simple to use QX 10. Ideal for the first time user, 
it also has the power and facilities to satisfy the most demanding 
expert. The price includes CP/M, MFBASIC twin double sided double 
density disk units, high resolution VDU, 192K RAM, a music 
generator and interfaces for RS232, Centronic parallel, and a light 
pen. Of course the QX 10 has 16 Bit precision, High resolution 
graphics, keyboard graphics, and many function keys. It also gives 
you 16 type faces to choose from and they all print out on the Epson 
printer. This package is really complete, no extras to buy, we even 
supply the 13 amp plugs. All you have to do is write the cheque (The 
price £1999 plus vat). 
This could be the best investment you have ever made. 

RING 01-337 4541 NOW. 

Concordia (Est 1971), give after sales support 
6 CENTRAL ROAD, WORCESTER PARK, SURREY KT4 8HZ 

332 PCW 



.D.R. 
SAVE ££s —CONSULT US! 

Whether you’re thinking of buying a micro, peripherals, or software, for business or pleasure 
— consult us and we will advise you as to making the Right Choice. 

ALL FOR £7.25 MEMBERSHIP FEE 
• If you know what you want, we can supply all hardware, software and peripherals at a 

GREAT DISCOUNT (10-20%) 
Examples: 
SANYO MBC 555 £810 + VAT 
COMMODORE 64 £143.65 + VAT 

• If we can’t help you, we will give you a 

FULL REFUND 
Write to us at: 

MDR 
27 Belleville Road, London SW11 6QS 

Telephone: 01 -233 1613 
— stating what your purpose or user-problem is, or what particular piece of Hardware/Software you’re 
interested in. Please enclose a cheque or postal order made out to MDR for £7.25. 

THERE ARE NO HIDDEN CHARGES REGARDLESS OF THE AMOUNT OF TIMES YOU 
USE OUR CONSULTATION OR PURCHASE SERVICE 

We will reply to your letter by phone or in writing within 10 days, or you will receive a Full Refund. 

MDR 
Credit Facilities Available 

MDR’s MOST EFFICIENT MAINTENANCE/EMERGENCY SERVICE 

ALL YOU PAY IS 14% OF HARDWARE COST PER 
YEAR 

What you get OFFER OPEN TO BUSINESS 
24 hr EMERGENCY SERVICE AND HOME USERS 
48 hr REPLACEMENT MACHINE SERVICE 

And if you do not use the service you get half annual premium returned 

Write to MDR for more information stating machines/peripherals for cover 

I enclose CHEQUE/POSTAL ORDER FOR £10.00 

NAME_ 
WHICH SERVICE YOU REQUIRE 

__ PURCHASING 
IS__ CONSULTANCY 

_ MAINTENANCE 

__ ALSO ENCLOSE A BRIEF 
_1_,___ EXPLANATION ON THE SERVICE 
Tel:_ YOU REQUIRE 

SEND TO: MDR, 27 BELLEVILLE ROAD, LONDON SW11 6QS 

PCW333 
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DISCOVER 

Take Advantage of us! 
50 s/s d/d disks + box - £50 plus vat+P&P 

50 d/s d/d disks + box-£75PiusVAT+P&P 
Discotek sells disks and accessories, we’ll sell them to practically anyone, anywhere. So when we got 
a telephone order for a lot of storage boxes and disks we didn’t waste any time and stocked up. Then 
the order was cancelled. So we’re having to let them go at cost, in fact, less than cost. 

For just £50 we can supply a rigid, high impact plastic storage box, with four dividers packed with 50 
single-sided, double-density disks. The same storage box filled with 50 double-sided, double density 
disks will cost just £75. And all carrying our five year guarantee - if a disk is faulty send it back for two 

To Disco-Technology Ltd, 
20 Orange Street, 
London WC2H7ED 

Please rush me-qty storage boxes filled with 50 single-sic 

50 double-sided □ disks at £59.50 or £87.25 respectively. 

(£2 already added for p&p and insurance) I enclose a cheque for £ _i 

or debit my Access card No._ 

Name_Signature_ 

Address_ 

Postcode-Telephone 

To Disco-Technology Ltd, 
20 Orange Street, 
London WC2H7ED. 

Access 01-9301612 (24 hours) 



G04th WITH NATIONWIDE 

apricot 
The FIRST, Fourth Generation Personal Computer 
Foremost distributors of the U.K.’s 
Dest-selling ACT Sirius the 
Nationwide Dealer Group now 
jffer the very latest personal 
computer product from the ACT 
stable—Apricot. Designed and 
nanufactured in Britain, Apricot is 
he first, fourth generation personal 
computer — a computer that for 
he first time works with you rather 
han just for you, hardware and 
software co-ordinating perfectly. 

Apricot's many unique features 
nclude: a second screen located on 
he keyboard, which can be used 
vithout the main monitor to provide 
i truly portable briefcase-size 
system; a built-in calendar; 
calculator and time display; 
•evolutionary 3'/2" diskettes which 
ire convenient and compact, yet 
iffer increased storage capacity; 
)lus full 16-bit processing, multi- 
irocessor architecture and a power- 
ul 256K RAM as standard. 

tpricot and Nationwide 

Nationwide are one of few specialist 
suppliers that can offer an Apricot 
system tailored to your exact needs 
tnd provide service and support 
acilities literally anywhere in the 
J.K. 

Nationwide’s library of available 
oftware covers everything from 
Vord Processing, Database man- 
igement, Accounting and Finance 
including graphics output) to soft¬ 
ware for specific businesses and 
irofessions. And expert Nationwide 
taff will make sure you choose the 
oftware that is just right for you. 

Business World Ltd. 
0272 277104 

Anglia Business Computers Ltd. 
0223 315580 

Spiro Microcomputers Ltd. 
01-449 1608 

Wilson Hughes & Partners Ltd. 
0895 53332 

Taylor Wilson Systems Ltd 
056 45 6192 

Carville Computer Services Ltd. 
0306 881681 

Northern Ireland 
Computer Centre Ltd 
02317 6548 

PPM Micros Ltd. 
0734 508787 

Alphanumerica 
0702 43304 

Isis Ltd 
021-525 7605 

Colchester Computers Ltd 
0206 572571 

Holdene Ltd 
0506 827506 

Holdene Ltd 
0532 459459 

Holdene Ltd 
0625 529486 

Microtec Ltd 
0352 59489 

f you’d like to talk to Nationwide 
bout an Apricot computer system, 
lip the coupon or telephone the 
earest Nationwide Dealer listed 
ere...there’s probably one right on 
our doorstep. 

M NATIONWIDE 
P DEALER GROUP 
Jrice shown is for Apricot with two S/S Disks plus 
onitor. VAT excluded. 

Full range of Sirius also available _ 
at the above locations. 
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Any personal computer can help to solve business 

irmation problems, like word processing. 

But imagine a personal computerthat gives you a choice 

hree monochrome screens with an anti-glare coating 

t’s easy on your eyes. 

With up to 132 columns on a single screen for wider 

:uments, a low profile keyboard (with adjustable key-click) 

lonomically designed for comfortable typing and the choice 

sading word processing programs, including Silicon Office. 

With computer based instruction and free training 

irses to get you started quickly. 

With on-site maintenance, 12 months warranty and 

iphone help for any problem at all, not to mention the lowest 

ring costs in the industry. 

With the flexibility to expand the system so it can grow 

with you. With the ability to work with larger computers 

(ours and other major makes) and access databases and 

company networks. 

Only the Rainbow from Digital offers so many solutions. 

Clip the coupon and set your imagination free. 

I would like to know more about the Rainbow. 
Write to: Digital Equipment Co. Ltd., Customer Information Centre, Jay's Close, 
Basingstoke, Hants. RG2140E. Tel: (025B) 59299. 

Name_ Position__ 

Company____;_’ 

The world’s largest manufacturer of minicomputers. 

. SOLUTION AT THE END OF EVERY RAINBOW 



Sensational 

SALE 
OFFERS 
from Spectrum 

10 Viscount S.Sided .TSS 

The superb 

ORIC 
ATMOS 

ts of 11"x 9" Listing papi £13.05 £11.50 £1.55 

SUPER SAVER 
CASSETTE RECORDER 

4 & VIC-20.ONLY £I».»S 

LATEST 

* offers Irom SmVtVum'" seTpREs" 

COMPUTER 
DEALERS 

or prospective Computer dealers!) 
: you would like to know more about 
>ecoming a SPECTRUM APPOINTED 

UP TO £1,000 
Instant Credit 
With your Spectrum 

Chargecard 

CHARGE CARO 

• There’s up to £1,000 worth of 

plug in your printer) ■ Sp< 
■ Full-featured keyboard with game 

BASIC; your printer plugs in without an RS232; and it comes complete with leads 

CSric printer .which accepts norma, paper, at a terrific va 

SPECTRUM PRICE 

169 9S 



Now from Spectrum - a 
omplete business computer 

system for under £900 

:OMMODORE 64 
BUSINESS PACKAGE 

I Extremely simple to use - no Includes ■ COMMODORE 64 
amputer experience required ■ DISK DRIVE ■ COLOUR 
I Complete & ready to run with MONITOR ■ COMMODORE 
ales/invoicing & purchase ledger PRINTER ■ PURCHASE LEDGER 
rograms. ■ Complete end-of- PROGRAM ■ SALES LEDGER 
lonth reports at the touch of abut- I PROGRAM 
in - including Creditors/Debtors ■ EASY SCRIPT PROGRAM 
its Sales & cash lists, statements, Plus! ■ FREE! GAMES DISK WITH 
AT balances etc. | SIX GAMES 

FROM ONLY 

Just Arriving! It’s the new, superb 
COMMODORE SX64 PORTABLE 

FREE! FREE! FREE! 

• FREE with each SX64 Portable three 
superb programs - Easy Script, Future 
Finance and Easy Stock. 

^^^■SPECTRUM PRICE 

'895 
COMMODORE VIC-20 

Super Value! 

STARTER 
PACK 

iplete Hor 

SPECTRUM PRICE 

£|1A99 

Also available 

VIC-20 
Spectrum Price 

£99.95 
Including: 

4 FREE ROM GAMES 

WORTH 

£39.96 
Commodore 

IS20 PRINTER 
- PLOTTER 

Commodore 
VIC-20, SOFTWARE PACKS 
at HALF PRICE 

r, £19.98 E™ 

wmm 
SAVE £9.99 when you buy any of the 
following Multipacks: 
MULTIPACK 1: Music Composer, Lazarian & 
Clowns MULTIPACK 2: Visible Solar System, 
Jupiter Lander & Le Mans MULTIPACK 3: Vis- 

ACCESSORIES 
FOR COMMODORE t 

Alphacom 42 Printer with 
Vic 20 Interface_£99.90 
Stack Light Pen_£28.75 
Plus 8016K RAM. ... £37.99 
Viscount 64K RAM . £69.95 
4 Slot Motherboard £24.95 
Adman Chatterbox. £49.95 
Stonechip 16K switchable 
RAM.£34.95 £99.99 

Turn the page for more super 
offers from Spectrum . . . 
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Sensational 
PRINTER OFFERS 

from Spectrum 

ATARI 800XL 
Powerful 64K RAM • Full-stroke SPECTRUM PRICF 
>oard • Full sound with 3% octave 1 rKI'-C 
;e • 11 Graphic Display modes • Full 01 
>ur (256 Colours -128 colours can be *1 
fayed at one time) Ask to see this 
;r new micro at your local SPECTRUM 
ler NOW! 

ATARI 600XL.£159.99 

Incredible 
Value! from 
Spectrum 

SS'UM £230 
SENIX Amber £126.__ 
ELITY CMI4 Colour £199.95 
IVO 14” Colour TV (ideal as a 
tor).£229..95 
IYO CDD 2125 NB Colour 
tor.£285.35 

FOR BBC 
CS100E.£217.35 
CS100.£244.95 
CS200E.£254.15 
CS200.£881.75 

FOR DRAGON 
CDS250 .£365.95 
CDS500 .£401.80 
CDS1000 .£503.95 
CDD500.£557.60 

ACCESSORIES for BBC 

Model GPIOOA Mkll 
. SPECTRUM LOW PRICE ■ Printing SDeed 50C PS 

£|RA95 

Other Printer 
Bargains 

SEIKOSHA GPI00 VC.£199.95 
SEIKOSHA GPI00 AS.£199.95 
SEIKOSHA GP250 X.£249.95 
EPSON FX 80.£495.95 
EPSON RX 80.£314.95 
EPSON RX 80 F/T.£366.85 
ALPHACOM 42 for VIC-20, Commodoi 
Dragon, Atari, BBC with required 

'ice.£99.90 
ALPHACOM 3C for ZX Spectrum . £59.95 

int 24 for the BBC.£89.95 

»r DRAGON. BBC, 
COMMODORE. ATARI (Interfaces extra) 

ALPHACOM 32 For ZX SPECTRUM 

STACK LIGHT RIFLE 
For Commodore 
64, VIC-20 & 
ZX Spectrum 

1 +>>%a Or Including 3 
LZy.y> FREE Games 

spectrum 
UP TO £1,000 
Instant Credit 
• There’s up to £1,000 worth of Instant Credit 
available on a Spectrum Chargecard. See your local 
SPECTRUM dealer for written details (UK main¬ 
land only) Typical APR -29.8% 

LINK Joystick Interface 
PRINT ZX Printer. 
Single Disc Drive.... Turn the page for more super 

offers from Spectrum • . . 
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Everything you’ve ever wanted for your 

ZX SPECTRUM 
Superb ZX add-on’s from your local Spectrum dealer 

DK’Tronics KEYBOARD 
For ZX SPECTRUM 
SPECTRUM PRICE 

£ 

New & exclusive to Spectrum! 
■ ^ m. Mm mm mm | VISCOUNT DISK DRIV 
INDESCOMP 

Superb quality add-on's for the ZX SPECTRUM 

1 Now from SPECTRUM a Disk Drive for the ZX 
1 SPECTRUM. The VISCOUNT 5Va" DISK 
1 DRIVE with interface system and complete JHIflllllBllllIllll 

£10.95 £39.95 £14.95 £49.95 
ALPHACOM Thermal printer for ZX SPECTRUM - 
NOW DOWN TO .£59.95 

From RD Labs 
for the ZX 
Spectrum 

£55.50 

ZX SPECTRU 
I6K 

£99.95 
ZX SPECTRU 

48 K 
£129.95 

Spectrum Computer 

with all leads. 

ONLY 

£245 
CHEETAH 

32K RAM 

Pack 

£39.95 
KEMPSTON 

Joystick £|g 
Interface 
(Joysticks opt. extra) 

CURRAH Speech Synthesiser. £29.95 
DK'TRONICS Lightpen.£19.95 
DK TRONICS DUALPORT Joystick 
Interface.£14.95 
STACKLIGHT Rifle with 
3 FREE GAMES.£29.95 

Sinclair ZX INTERFACE 2 
The new ROM Cartridge/Joystick interface. 
Loads programs instantlyi Takes two joysticks! 
Just plug in and play. ONLY £|9.9J 

STONECHIP 
ACCESSORIES 

For the ZX SPECTRUM 
ECHO AMPLIFIER 

£19.95 
PROGRAMMABLE JOYSTICK 

INTERFACE £24.95 

Coming soon.... 
SPECTRUM KEYBOARD WITH 
SOUND NO NEED TO TAKE 

YOUR SPECTRUM APART 

BOOKS 
GRANADA PERSONAL COMPUTING 

SUNSHIiSe ^ MlC,° 

£59.95 

PRISM VTX S00 

ZX SPECTRUM IS Y 

MODEM 

SPECTRUM PRICE £99.95 
SPECIAL OFFER 

71 E33TS 
If you bought your ZX Spectri 
from a Spectrum dealer list 
opposite . . bring in your sa 
receipt and we will sell you 

PRISM VTX5000 Modem 
for only 

£75.95 



rhere’s a Spectrum Centre near you.. 

BASILDON Godfrey’s 28-32 East W< 

CHELMSFORD Maxton Hayman Ltd., 
5 Broomfield Rd. Tel: (0245) 354595 
COLCHESTER Colchester Computer Ctr. 
16 St. Botolphs St. Tel: (0206) 47242 
GRAYS H Reynolds. -- 
Tel: (0375) 5948 
ILFORD Woolfmans, 76 life 

79 Orsett Rd. 

1)478 1307' 
:er Centre, 72 North St. 

;r Centre, 44 The 
427317 

>7194 

CEE 
Rams Computer Centre, 

way. Tel: (0908) 647744 
Reed Photography & Comp- 

ligh St. Tel: (0494) 783373 

mi 
E K P Computers Ltd. 19/20 
el: (0223) 312240 

Rd.7o733)941007mUniCatl0nS’ 

magma 
Gruts, 3-5 The Pollett, 
t. Tel: (0481) 24682 

St Helier. Tel: (0534) 74000 

CHESHIRE ■ HEREFORD 

BASINGSTOKE Fisher's, 2-3 Mark 
Place. Tel: (0256) 22079 
PORTSMOUTH Cygnus Computers 

Tel: (07014) 59911 
SOUTHAMPTON RJ Pa 

IM Mr Micro 28 High St. 
41 6213 
akleaf Computers Ltd. 
on Tel: (0244) 310099 
roman Unit 2, 
ch Rd. Tel: (0270) 216014 
■ PORT RFR Computers, 1 
I. Whitby. Tel: 051 356 4150 
IELD Camera & Computer Cen- 
St. Tel: (0625) 27468 

r Wilding Ltd. 
erbank Tel: (061) 480 3435 

nnioiEHi 
1ROUGH McKenna & Brown, 
pe Rd. Tel: (0642) 222368 

222222MB 
L 8 & C Computers. Duchy 

4-FURNESS Barrow Computer 
church St. Tel: (0229) 38353 

Tel: (0228) 27710 

te. Tel: (0768) 67146' 
ri till 8pm 
EN P D Hendren 15 King St. 

ilgray Hi-Tech 
el: (0432) 27 

... 

Tel: (0462) 59285 
POTTERS BAR The Computer Shop, 
197 High St. Tel: (0707) 44417 
ST ALBANS (Herts) Clarks Compute 
Centre 14-16 Hollywell Hill. 
Tel: (0727) 52991 
STEVENAGE D J Computers, 11 Towr 
Square. Tel: (0438) 65501 
WATFORD SRS Microsystems Ltd., 9 
Parade, High St. Tel: (0923) 26602 
WELWYN GARDEN CITY D J Compute: _ 
Fretherne Rd., Tel (07073) 28435/28444 

,40 

BEVERLEY Computing World, 10 Swaby's 
Yard Dyer Lane. Tel: (0482 881831 
GRIMSBY RC Johnson Ltd., 22 Friargate, 
Riverhead Centre. Tel: (0472) 42031 
HULL The Computer Centre, 
26 Anlaby Rd.Tel: (0482) 26297 

imi'iiviiiiiu 

Syntax Ltd ., 76 Cornwall 
>2) 28705 
^ctron Micro Computers, 
i St. Tel: (0884) 252854 
levon Computers, 8 Torhill R 

BROADSTAIRS Video Vision 19/20 Willow 
Court, St. Peters Park Road Tel: (0843) 
63284 (No Early Closing Day) 
DOVER Kent Photos & Computers, 4 King St. 

Cameras, 3 Windmill St. Tel: (0474) 65930 
ORPINGTON Ellis Marketing Ltd., 25 Sta¬ 
tion Sq„ Petts Wood.Tel: (0689) 39 
RAINHAM Microway C- ' ■ 
High St. Medway Town 
Tel: (0634) 376702 334) 37670; 

OAKS Ernes 

(0795) 25677 
111 ELLS Modata Cmptrs Ltd 

Rd.Tel: (0892) 41555 

ACCRINGTON PV Computers, 
38A Water St. Tel: (0254) 36521/32611 
BLACKBURN Tempo Computers, 9 Railway 
Rd.Tel: (0254) 691333 
BURNLEY I MO Computer Centre, 39/43 
Standish St BB11 1AP Tel: (0282) 54299 
BURY (Lines) Micro-North, 7 Broad St. 
Tel: (061) 797 5764 
PRESTON Wilding's, 49 Fishergate. 
Tel: (0772) 556250 

LEICESTERSHIRE 
LEICESTER Youngs, 40/42 Belvoir St. 
Tel: (0533) 544774 
MARKET HARBOROUGH Harborough Home 
Computers, 7 Church St. 
Tel: (0858) 63056 

GRANTHAM Oakleaf Computers Ltd. 121 
Dudley Rd. Tel: (0476) 76994/60000 
LINCOLN MKD Computers, 24 Newlands, 
Tel: (0522) 25907 

E6 Percivals, 85 High St. North, East Ham. 

El7 Erol Computers Ltd., 125 High Street 
Walthamstow Tel: (01) 520 7763 
EC1 Sidney Levy, 17-19 Leather Lane. 

EC1 Pedro Computer Services Ltd., 47 
Clerkenwell Road Tel: (01) 251 8635 
EC2 Devron Computer Centre. 155 Moorgate 
Tel: (01) 638 3339/1830 
N14 Logic Sales, 19 Broadway, The Bourne, 
Southgate. Tel: (01) 882 4942 
N20 Castlehurst Ltd. 1291 High Rd. 
Tel: (01) 446 2280 
NW4 Da Vinci Computer Store, 112 Brent 
St., Hendon Tel: (01) 202 2272 
SE1 Vic Odden’s 6 London Bridge Walk. 
Tel: (01)403 1988 
SE9 Square-Deal, 373-375 Footscray Rd., 
*’ iw Eltham. Tel: (01) 859 1516 
SE15 Ca j., 152 Ry 
Peckham. Tel: (01) 639 2205 
SE25 Ellis Marketing, 79 High St., South 
Norwood. Tel: (01) 653 4224 
SW16 Buffer Micro Shop, 310 : 

.VI Computers o 
St.Tel: (01)486 .... 
W1 GK Photo & Computers, 92-94 Wardour 
St. Tel: (01)437 0182 
W1 Sonic Foto & Micro Centre, 256 
Tottenham Court Rd.Tel: (01) 580 5826 
W2 Devron, 4 Edgware Rd. 
Tel: (01) 724 2373 
““ -"' luting 169 High St. Acton. 
Tel: (C 992 6888 

1/13 Boston Rd., 
Tel: (01) 579 2842 

fK Electr 

MANCHESTER 
GREATER 

Tel: (0204) 33512 
MANCHESTER Lomax Ltd., 8 Exchange St. 
St. Anns Square. Tel: (061) 832 6167 
OLDHAM Home & Business Computers Ltd., 
54 Yorkshire St. Tel: (061) 6331608 
ROCHDALE Home & Business Computers. 
75 Yorkshire St. Tel: (0706) 344654 
SWINTON Mr Micro Ltd., 69 Partington 
Lane. Tel: (061) 728 2282 
Late Night Friday 
WIGAN Wilding Ltd., 11 Mesnes St. 
Tel: (0942) 44382 

MERSEYSIDE 
BIRKENHEAD Fairs Cameras & Hi-Fi, Dacre 
Hill, Rock Ferry. Tel: (051)645 5000 
HESWALL Thornguard Computer Systems, 
46 Pensby Rd. Tel: (051) 342 7516 

Tel: (051) 489 5785 
LIVERPOOL Beaver Radio, 20-22 White¬ 
chapel. Tel: (051) 709 9898 
UVERPOOL (Aintree) Hargreaves, 31-37 
Warbreck MoOr. Tel: (051) 525 1782 
SOUTHPORT Central Computers. 575 Lord 
St. Tel: (0704) 31881 
ST HELENS Studio 55, 55 Ormskirk St. 
Tel: (0744) 39496 

EDGWARE GK Photographic & Computers 
106 High St Tel: (01) 951 1000 
HARROW Camera Arts, (Micro Computer 
Division) 24 St Annes Rd. 
Tel: (01) 427 5469 
STAINES Spelthorne Microsystems Ltd. 2 
■'—‘on Rd. Tel: (0784) 55659/55554 

FAKENHAM Fastview, 12 Norwich Rd. 
Tel: (0328) 51319 
NORWICH Sound Marketing, 52 St. 
Benedicts St. Tel: (0603) 667725 
THETFORD C B & Micros, 21 Guidhalt St. 
Tel: (0842) 61645 

li'UilllMi'ilil'li'HilliH 
NORTHAMPTON Dormans, 22 Princes Walk 
Grosvenor Centre. Tel: (0604) 37031 

..HEBEi 
NOTTINGHAM Jacobs Computers, 13 
Middlegate Newark. Tel: (0636) 72594 
(Just Opening) 
WORKSOP Computergraphix, 132 Bridge 
St. Tel: (0909) 472248 

ffnrmNtiMitHHii.1 
BELFAST Arthur Hobson Ltd., 37 Great Vic¬ 
toria St. Tel: (0232) 246336 
PORTSDOWN Pedlows, 16 Market St., 
Craigavon Co Armagh. Tel: (0762) 332265 
LONDONDERRY Foyle Computer Systems, 
3 Bishop St. Tel: (0504) 268337 
NEWRY Newry Computer Centre. 34 
Monaghan St. Tel: (0693) 66545 

St. Tel: (0235) 21207 
BANBURY Computer Plus. 2 Church Lane. 
Tel: (0295) 55890 
OXFORD Ivor Fields, 7 St Ebbes St. 
Tel: (0865) 247082 

SCOTLAND 
ABERDEEN North East Computers, 1 -3 Ellis 
St., Peterhead. Tel: (0779) 79900 
AYR Vennals, 6A New Bridge St. 
Tel: (0292) 264124 
DUMFRIES Vennals, 71 English St. 
Tel: (0387) 54547 
EDINBURGH The Silicon Centre, 
6-7 Antigua St. Tel: (031) 557 4546 
GLASGOW Victor Morris Ltd., 340 Argyle St. 
Tel: (041) 221 8958 
HAMILTON Tom Dickson Computers, 8-12 
Cadzow St. Tel: (0698) 283193 
KILMARNOCK Vennals. 49 Foregate. 
Tel: (0563) 32175- 
KIRCALDY Kirkaldy Photographic Services, 
254E High St., Fife. Tel: (0592) 204734 

SHROPSHIRE 
SHREWSBURY Computerama. 
13 Castlegate. Tel: (0743) 60528 
TELFORD Computer Village, 4 Hazeldine 
House Telford Town Centre. Tel: (0952) 
506771 

SOMERSET 
TAUNTON Grays, 1 St James St. 
Tel: (0823) 72986 

STAFFORDSHIRE 
STAFFORD Computerama, 59 Forgate St. 
Tel: (0785) 41899 
STOKE-ON-TRENT Computerama. 11 Mkt 
Square Arcade Hanley. (0782) 268620 
STOKE-ON-TRENT The Microchip, 37 Sta¬ 
tion Rd. Biddulph Tel: (0782) 511559 

BURY ST EDMUNDS Bury Computer 
Centre, 11 Guildhall St. 
Tel: (0284) 705772 

IPSWICH Brainwave, 24 Crown St. 
Tel: (0473) 50965 
LOWESTOFT John Wells, 44 London Rd 
North Tel: (0502 3742 

SURREY 
CAMBERLEY Camera Arts (Micro Computer 
Division), 36 High St. Tel: (0276) 65848 
CHERTSEY Chertsey Computer Centre, 1 
Windsor St. Tel: (09328) 64663 
CROYDON Classic Cameras 16 St. Georges 
Walk. Tel: (01) 686 2012 
DORKING Dorking Computer Centre. 16 
West Str. Tel: (0306) 881557 
EPSOM The Micro Workshop, 12 Station 
Approach Tel: (03727) 21533 
HASLEMERE Haslemere Computers, 25 
Junction PI. (Adj. Rex Cinema) 
Tel: (0428) 54428 
NEW MALDEN Surrey Micro Systems, 31 
High St. Tel: (01) 942 0478 
RICHMOND Crest Computer Services, 8 Hill 
St. Tel: (01) 940 8635 
WALLINGTON Surrey Micro Systems Ltd., 
53 Woodcote Rd. Tel: (01) 647 5636 
WOKING Harpers, 71-73 Commercial Way. 
Tel: (04862) 61061 

BEXHILL-ON-SEA Computerware, 22 St 
Leonards Rd. Tel: (0424) 223340 
CRAWLEY Gatwick Computer Services, 62 
Boulevard. Tel: (0293) 37842 
LITTLEHAMPTON Allan Chase Ltd., 39 High 
St. Tel: (09064) 5674 

ABERDARE Inkey Computer Services Ltd., 
70 Mill St. The Square Trecynon. 
Tel: (0685) 881828 
ABERYSTWYTH AberData at Galloways, 23 
Pier St. Tel: (0970) 615522 
CARDIFF Randall Cox, 18-22 High St 
‘ le. Tel: (0222) 31960 

Discount, 15Clomnel St. Tel: (0492) 79943 
NEWPORT (Gwent) Randall Cox, 118 
Commercial St. Tel: (0633) 67378 

■MIMilliHi 
LEAMINGTON SPA 1C Computers, 43 
Russell St. Tel: (0926) 36244 
NUNEATON Micro City 1A Queens Road Tel: 

WEST MIDLANDS 
BIRMINGHAM Sherwoods, Gt Western 
Arcade. Tel: (021) 236 7211 
COVENTRY Greens, 22 Market Way. 
Tel: (0203) 28342 
DUDLEY Central Computers, 35 Church Hill 
Precinct. Tel: (0384) 238169 
WEST BROMWICH Bel! & Jones, 39 Queens 
Square. Tel: (021) 553 0820 

■mi 
SALISBURY Whymark Computer Centre, 20 
Milford St. Tel: (0722) 26688 

WORCES nn 
KIDDERMINSTER Central outers 20- 
21 Blackwell St. Tel: (0562, 74f.‘ J1 
WORCESTER David Waring Lie , mion 
House High St. Tel: (0905) 2 , 

DONCASTER The Soft Centre 8 Queens- 
gate Waterdale Centre Tel: (0302) 20088 
HUDDERSFIELD Richards (Formerly 
Lauries) 12 Queen St. Tel: (0484) 25334 
HULL Computer Centre 26 Anlaby Rd. Tel: 
(0482) 26297 
LEEDS Bass & Bligh, 4 Lower Briggate. 
Tel: (0532) 454451 
YORK York Computer Centre 7 Stonegate 
Arcade. Tel: (0904) 641862 
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^0^ LYNXES' 

laureate 
The key to low cost business computing 

CP/M 
CP M is the control program for business systems which is used more 

than any other. Usually the price for such a system, which provides access 
to a vast range of business software, is far higher than the cost of the 
LAUREATE. 

PERFECT SOFTWARE 
This is a range ot packages specifically designed for business needs. 

There is a spread sheet for financial forecasts and calculations, a word 
processing package for letters and document production and a filer for 
storing, sorting and retrieving information such as mailing lists. 

Camputers Ltd, 33A Bridge St. Cambridge CB2 1UW. 
Telephone (0223) 315063 

YOUR BUSINESS 
Architects to Zoologists, Estate Agents to Warehousing, Haulage 

to Publications. Accountants to Retailing, Insurance to Printing, Builders 
to Transportation, Containers to Shipping and Finance to Textiles; a 
business hardly exists which would not benefit from the use of the Laureate. 

BUSINESS MODULES 
LAUREATE BUSINESS SYSTEM: 
Lynx Laureate CPU, Disk Drive I (Master), Disk Drive II (Slave), Disk 
Interface, CP/M Operating System, Perfect Suite of Software: Perfect 
Writer Speller, Perfect Calc, Perfect Filer. Parallel Printer Interface, plus 
all relevant manuals. £999.95 

LAUREATE BUSINESS MODULE: 
(To plug into a Laureate CPU) 
Disk Drive I (Master), Disk Drive II (Slave), Disk Interface, CP M Operating 
System, Perfect Suite of Software: Perfect Writer-Speller, Perfect Calc, 
Perfect Filer, and all relevant manuals, £699.95 



JM 

The Ideas 
Processor 
is here for just 

£295 +VAT 

F| ew people are good at organising their ideas. 
Having ideas, yes. Organising them, no. 

But help is at hand. Help in the form of a 
completely new program on personal computers. 

Imagine you have to prepare a report, plan an office 
move, launch a new product, arrange a wedding or simply 
sort out your ideas on a new activity 

First dump your random thoughts into Brainstorm. 
Identify major points; jot in other thoughts as they come to 
you; maybe develop an idea that particularly appeals. ° ° 

Now it!s time to consult others. Time to look up those 
references you remembered when you were in full flight. 
Maybe you’re ready for the first printout... in double 
space for easy reading. d C) 

But the fun has only just begun, oo O O U w 
Today or tomorrow you can start right back at your 

model and enjoy changing your mind. You don't have to 
screw up balls of paper, use an eraser or write things out 
again. You can cut, paste and amend your ideas at will. 
Add in afterthoughts, change emphasis and resequence 
... all at the touch of a few keys. 

Now Brainstorm will hunt for that lost' or half 
remembered idea. ©oOOOO 

Truly Brainstorm is the thinking persons' ideas 
processor; the equal to a word processor on words or a 
spreadsheet on numbers. With it you will develop the 

s in your mind... all in a fraction of the time it takes 
scratchpad and pencil. 

Available now for most machines using CP/M; 
soon for MS and PC DOS. Price £295 (£297 if 
ordering by post)+VAT. Confirm your computer 
model and disk format when ordering. 

Caxton Software Ltd 
10-14 Bedford Street 
London WC2E 9HE 
Tel: 01-379 6502 
Telex: 27950 ref 398 

Caxton 



ESSPLOT 2 
THE GRAPHICS PACKAGE 

AVAILABLE ON 

IBM.PC, APRICOT, RAINBOW ETC 
BARCHARTS 

❖ STACKED BAR CHART 
❖ SIDE BY SIDE 
❖ THREE DIMENSIONAL 
❖ SPLIT AND LINE 
❖ UP TO 20 BARS 
❖ UP TO 6 VALUES EACH 

❖ SPLINECURVE 
❖ BEST CURVE 
❖ BEST LINE 
❖ SHADED LINE PLOT 
❖ SCATTER PLOT 
❖ 6 LINES/CURVES 
❖ LINEAR/LOG/NLOG SCALES 

PIE CHARTS 
❖ UP TO 4 PIES PER CHART 
❖ 20 SLICES PER PIE 
❖ PERCENTAGES 
SLIDESHOW 
❖ FULL SLIDE SHOW FACILITIES 

DATAFILES 
❖ DIF, MULTIPLAN LINK, ASCII 

❖ COLOUR CARDS eg PLUTO 
❖ A RANGE OF GRAPHICS PRINTERS 

IJHEWLETT PACKARD: GOULD BRYAN: C-ITOH: WATANABE: TEKTRONIX: HIPLOT: 
CAL-COMP: NICOLETZETA: DIGIPLOT: MANNESMAN TALLY: ROLAND. 

ALL ENQUIRIES INCLUDING DEALER AND DISTRIBUTOR TO: 
ESS CONSULTANT LTD 
35 CHENEY WAY 
CAMBRIDGE CB41VE 
TEL NO. (0223) 351196 £295 

TRYOUT THE FULL PROGRAM 
ON LOAN FOR 14 DAYS 

346 PCW 



Do you want a word processor for your BBC 
or a word processor for your BBC? 
Yes, there is a difference between word processors, and we 
can offer the best because it’s the FIRST PROFESSIONAL 
DISC-BASED WORD PROCESSOR FOR THE BBC 
COMPUTER. 

The MERLIN SCRIBE uses the disc on your computer the 
same way that professional systems costing many hundreds 
of pounds do. Until now any document you wished to create 
has been limited to the few pages which could be squeezed 
into your computer memory, This means the computer is really 
using the disc as if it were a cassette! The SCRIBE can create 
documents far greater in size than the computer memory, and 
really uses the disc as it was intended to be used. SCRIBE 
automatically loads and offloads pages between disc and 
memory without you even knowing it’s happening! Among the 
many super features available are: 

• Optional 40 and 80 column screen format selection 

• On-screen formatting - you see it as it’s printed INCLUDING UNDERLINING 

• Right justify, word wrap, insert, delete, move copy and centre 

• Document merge (will merge two documents into one from disc) 

• Addresses all four drive units allocated by your BBC disc system 

• Plus many more professional features 

SCRIBE comes in ROM with five minute fitting instructions, 
printer utilities on disc and a comprehensive manual. 
PRICE £59.95 

Also MERLIN SCRIBE in ROM for cassette machines £29.95, 
and on tape £19.95. All prices include VAT. Post and Packag¬ 
ing 60p 

MERLIN COMPUTER PRODUCTS (BUCON LIMITED) 
18 MANSEL STREET, SWANSEA SA15SG. 

Tel. (0792)467980 



Mam mu t hus Columbi 

Circa 60,000 BC 

Circa 1984 AD 

Unlike the Mammuthus Columbi, DIGIVISION 
of Leicester have kept up with progress and 
remain very much alive. They have become 
known as the leaders in the field of data display 
monitors throughout the World, by their 
innovative design and manufacture. 

The most recent additions to their 
extensive range are the 14" PC 14 colour monitor 
and the 12" PM 12 green screen monitor, 
designed specifically for the personal computer 
user in schools, in the home, in the office, 
wherever a personal computer is used. 

Success of the DIGIVISION range of 
monitors is founded on a simple mechanical 
design combined with circuitry that provides 
high quality display performance with 
unrivalled reliability. 

Like the emperor mammoth, the Columbian mammoth 

also a descendant of mammoths which immigrated to North 
America during the Irvingtonian time (which roughly 
approximates to the Holstein interglacial in 
Europe). It inhabited the south-eastern part of 
the USA (South Carolina, Georgia, Louisiana) 

and may have extended still further south into 

Mexico. 
It was a large elephant, with curiously twisted tusks. 

The Amherst Museum (USA) possesses a whole skeleton 
found near Melbourne in Florida. 

The Columbian mammoth inhabited warm steppes 

with meandering rivers, or the regions round river deltas, 

where it lived in the company of horses, bisons, camels 
(Camelops), steppe antelopes (Capromeryx), armadilloes 
(Glyptodon) and edentates (Northotherium). 

It died out at the end of the Pleistocene. 

was 

E 



Executive 64 PORTABLE COMPUTER 

including free software. Easyscript + Games 4 
stock and Easyfinance. Special offer price £795. 

Easy- 

PERStm COMPUTERS 
48 Junction Road, Archway, London N19 5RD. 

Tel: 01-263 9493 and 9495. 
Also at 238 The Broadway, Muswell Hill, London N10 

Tel: 01-883 3705 

e commodore 64 computer.. • ^ ^ 

e 1541 diskdrive (170K.) .5-19595 
eMPS 801 matrix printer. £3910 

c C2N cassette unit .£10 50 
a Quickshot joystick 2.£149 95 
e 1520 printer plotter. 00 
e 1526 dot matrix printer.£ig5 g& 

11701 colour monitor . Q 

b Z80 CP/M cartridge.£49 50 
b Speech synthesiser. £5 95 

a Microguide.£50.00 

b Intro, to Basic Part land 2 ^ • Q 
b Simons Basic by Commodore 

b Easyscript (uniprocessor) . - ^ QQ 

b Easyspell (spelling checker) .. ^ oQ 
bVizawrite (wordprocessor) • • • £85 QQ 

bVizawrite/Spell.f75 0o 
Sales ledger by Anagram. ■ 
b Purchase ledger by Anagram ^ ^ g 

b Stock control. £88 00 
b Superbase 64.■ ..coq q5 
b Wordcraft 40 on cartridge .... ■ 
c Calc Result 64/SX64 -00 

c Calc Result Easy 64/SX64 .... £gg g& 

b Bridge 64.. 

c programmers reference guide. ^ 
b Omnicalc. £99 98 

b Multiplan.. 75 
bZorkl, II or III.£35 95 
b Deadline. £33 98 
b Suspended.. . 

b Flight Simulator II ■ • •'’k'' ‘' P1795 
b Robbers of the Lost Tomb .... ^ gg 

b Hobbit 64 . 

Cs commodore 64 paOkS 1 

n„. D.rK 64 BUSINESS PACK 
ISTW^p64 Commodore 64 
ommodore 64 disk drive 

[)nW £255.00 ^ £629.00 

+£9 P&P +£16 p&p 

64 BEGINNERS PACK 64 HOME/BUSINESS | 

Commodore 64 rnmmodore 64 
^cassette deck Conmjd 

Only £229.013 boxo110 disks 

+£8 p&p Only £395.00 

+£12 P&P 

64 PROFESSIONAL SYSTEM 
Commodore 64 computer 
1541 disk drive 
Daisywheel printer 
Phillips 12in green screen monitor 
All connecting cables 
Easyscript; wordprocessing program 
Superbase — Database program (Easyscript and Superbase linked 
together) ‘ 
Box of paper and box of diskettes 
£950 

e BBC Model B computer 
e BBC Model B with disk interface 
e BBC Model B with Econet interface. 
e BBC Model B with disk and Econet interface. 
Disk interface (price includes fitting). ctq’oo 
Econet interface (price includes fitting). 555 00 
Speech interface (price includes fitting). 55 95 

■DISK DRIVES— 
CUMANA DISK DRIVES 
e CS100 Single sided 40Tr100K £217 35 
e CS200 Single sided 80Tr200K £263.35 
e CS400 Double sided 80Tr400K £297.85 
e CD400S Dual single sided 
80Tr400K. £539 35 
e CD800S Dual double sided 

80Tr800K.£603.75 -k-h 

TORCH Z80PACK 

2 x 400K (formatted) floppy disk drives 
Z80 second processor 

and the following FREE software 
P»w!C!^,ri,er Perfect Speller 
Perfect Filer Perfect Calc 

Only £795.00 
+ 8.00 p&p 

™80rrTaao?o*v) Dot matrix £259.95 IFX100 (Friction S pin teed) Dot 

, RX80FT (Friction & Tractor) Oct ™ CP8„';;;' 4 !! £228 55 

s,Fr^Mn,=.,».,;99;95 {aiarr^.v.%8 

"■MONITORS! 

Commodore 1701 
Colour and Sound 

f Micro vitec 14" Colour. 

8MC12" Green screen.... £113 g g| 

c Turntable stand for BMC £ 9 fJ 
f Philips Green screen. £79 f0 
Sound^ RGBY' C0^ an°d°| 

£228.85 

Phone or send for our latest details of our range of products which is tar too large to put into 
this advert. Besides the complete range of Commodore and BBC we also stock all the latest 
software and books for the 64, VIC, BBC and Dragon. 

We guarantee all our products for 1 year (on 64 and VIC 2 years). Payment may be made by 
Access, Barclaycard, Bankers Draft, Building Society cheque or cash. Sorry, cheques need 4 
day’s clearance. Postage and packing: see codes. ALL PRICES ARE INCLUSIVE OF VAT. 

WE RESERVE THE RIGHT TO ALTER PRICES WITHOUT PRIOR NOTICE 
Postage codes a=£0.65, b=£1.00, c=£2.00 d=£3.00, e=£8.00 (Securicor). (=£14.00 (Securicor) 



DISKETTE 
DISCOUNT 

A DIVISION OF BRACEMEAD LTD 
41 PRIORY RD, LONDON NW6 TEL: 01 -328 7038 24hour answering phone 

DYSAN DISKETTES 
PROBABLYTHE BEST DISKETTES ON THE MARKET 

Reference Description 
10+ 

Price 

50+ 100+ 

104/1 m SINGLE SIDED £2.08 each £1.92 each £1.76 each 
SINGLE DENSITY 

104/ID 5W'SINGLE SIDED 2.22 2.05 1.88 
DOUBLE DENSITY 

104/2D 5V4" DOUBLE SIDED 3.21 2.84 2.71 
DOUBLE DENSITY 

204/ID 5W' SINGLE SIDED 3.08 2.96 2.60 
QUAD DENSITY 

204/2D 5W' DOUBLE SIDED 4.27 3.94 3.61 
QUAD DENSITY 

All diskettes despatched 
on the day of receipt of order 

Make cheques payable to: 

DISKETTE DISCOUNT 
Inc. £2.00 carriage charge per order and VAT. 

Credit facilities available 
Please contact us for details 

350 PCW 



: • • 

After 83 years 
we’ve reached the end 

of the tape. 
It’s almost unbelievable that we still use 

punched paper tape to transmit important and 
imperative messages around the world. 

But it doesn't take a great leap of the 
imagination to realise that by hooking up a 
normal micro computer to the British Telecom 
telex jack, we can have all the advantages of 
today's microchip technology. 

No longer will you have to wait to receive or 
transmit while you’re typing out another telex 
message. 

You can alter the words directly on the 
VDU, and send the same 

other jobs, and the noise level is just a 
whisper. 

Storage on a floppy disc can be optionally 
selected, but if the disc is full (and it can take 
up to 20 telexes), all telexes are printed, thus 
reliability is assured. 

When it’s 9 o'clock in the morning in Dallas, 
your telex can go out when they’re in the 
office and you can store incoming messages 
'till you get in. 

An inbuilt clock tells you how long each 
transmission has taken, and can then be' 

attributed to any|department. 
The KAI Telex Processor is 

British Telecom approved, and 
with an Apple II or lie you 
immediately have a quality 
micro computer and a telex at 
your disposal. 

The software package costs just £1995.00 
(excluding hardware), and only 
needs a telex line to provide you with a total 
and economic telex system. 

11 

telex to ten different destinations by pressing 
just one button. 

Automatic dialling, redialling and storage of 
numbers, enable your operator to get on with 

The KAI Telex Processor is fast, and has a 
prodigious memory, with extended form 
capability for variable information that can be 
added to customised forms such as invoices. 

PCW351 



Discount Micros! 
SAVE HUNDREDS OF £££s 

Thanks to our massive purchasing power you can now buy at probably 
the best prices on Micro hardware/software in the U.K. 

INCLUDING NEARLY £2000 
WORTH OF SOFTWARE 

FREE!! 

f SinUS 1 +10 MB External 
Hard Disk plus 
2 x 600 Floppy 
Disks. 

£4r20{r 

+10 MB External 
Hard Disk plus 
2 x 320 Floppy 
Disks 

mmw to 
with 10 MB Internal 
Hard Disk 

£2j9Q0r^ 

INCLUDING NEARLY £2000 
WORTH OF SOFTWARE 

FREE!! 

SPECIAL! 
OLIVETTI M20 

£1,899 

Other machines on request. 
Plus a whole range of software & peripherals. 

To place your order for IMMEDIATE 
DELIVERY, call Vanessa James on 
01-938 1721 (20 lines) 

'Offer lasts for limited period only and is subject to change 

Discount Micros Ltd. 
7 Kensington High Street, 

Please send me 

London W8. > 

CD Price list on CD Information on CD Ring me 

CD Urgent 

Name Title 

Company 

Address 

Phone Extension 



Still in the dark about Lotus 1-2-3? Or other 
top microcomputer programs like Visicalc, 
Supercalc, Multiplan and dBase II? Then make a 
date to learn them ... in the friendly, stimulating 
context of a Micromark Training workshop, at a 
top London hotel/conference centre. 

Don't worry about lack of experience. You 

start right at the beginning, with others in the same 
situation. We show you what to do, with a unique 
teaching network of video screens. Then you 
practise, ‘hands-on’. Quicker than you would ever 
imagine, your perceptions change. All becomes 
clear. If you have already had some experience, 
you can always join in on day two. 

SEETHE 

We’ve witnessed the transformation over 1500 
times. That’s how many business executives we’ve 
taught in the last 15 months. So we speak with 
some experience when we promise the same for 
you. Just think what an important, lifelong career 
step you take when you master the micro. 

Micromark training is the fast, scheduled route 

...WITH MICROMARK 
TRAINING 

Micromark Training, Adam Court, Bell Street, Henley-on-Thames, 
Oxon. RG9 2DH. Tel: Henley (0491) 577926 

to top business performance. 
You can book by telephone 

NOW. Or clip the coupon for 
more details. Plan your time-slot 
to learn a microcomputer 
program the professional 
way. 



FOR APPLE USERS 
Avoid costly and time consuming system 

malfunction due to overheating 
with a PACT 

CLIP-ON FAN 
MODULE 

* Installed in seconds 
* Integral mains lead 
* Impedance protected 
* Silent running 
* Robust case 
* Simple clip-on module 

80 COLUMNS FOR APPLE II and 11+ 
80 COLUMN DISPLAY INTERFACE 

* Normal and inverse character sets 
standard 

* Compatible with Pact RGB colour card 
* Compatible with wide range of software 
* Supports Basic # Pascal # C/PM etc. 

Further Products A vailable for 
APPLE //, //+ and He include: 

PARA-GRAPH + RGB COLOUR INTERFACE £115.00 
* Fully saturated Apple colour set 
* Alternative hi-intensity colour set 
* Software selectable full flood background 

colour 
* Software selectable text (foreground) colour 
* Duochrome mode * Anomaly filter 
* 80 column compatible 

SERIAUCOMMUNICATIONS INTERFACE £85.00 
* The one card for all RS232 applications 
* On board serial and communications protocol 
* Options for specialised firmware 
* Full handshaking features 
* Generates all standard Baud rates 

SERIALPRINTER DRIVER £59.50 
* Low cost serial card for dedicated serial 

* Baud rates from 75-19200 

£95.00 

Load the on-board alterable ROM to suit your 
particular printer from the disc supplied. Linder 
normal usage the firmware will remain 
indefinitely. However, should you wish to use 
your Para-graphs with another printer, simply 
reload with the appropriate firmware. 

PARA-GRAPH £55.00 

The card to choose for parallel dot matrix 
printers Features many word processing type 
text commands and hi-res graphics dump 
commands 

A/D CONVERTERS 

4 channel 8 bit A/D converter 

4 channel 12 bit A/D converter 

£95.00 

£1 10.00 

APRICOT Z80 Co-Processor 
including software to run CP/M2.2 £149.95 

ACCESSORIES 
Wide range of cables, floppy discs, cleaning products, acoustic hoods etc. 

Further details from 
Kirstall Ltd., 
Sergeants Way, Elms Industrial Estate, 
Bedford MK410EH. 
Tel: Bedford (0234) 218255. Telex: 82392 
or your local dealer. 

All prices are subject to VAT 
Dealer enquiries welcome 
Apple is the registered trademark of 
Apple Computers Inc. 



DISK SALE "The 'Pata Stone 
6 CHATTERTON ROAD 

BROMLEY 
KENT 

for the BBC MICRO 
OFFICIAL ACORN DEALERS 

WIDE SELECTION OF SOFTWARE 
AND PERIPHERAL EQUIPMENT 

INCLUDING 

EPSON, NEC, SEIKOSHA 
PRINTERS 

ZENITH, CABEL 
MONITORS 

CUMANA 
DISC-DRIVES 

BOOKS AND CABLES AVAILABLE 
plus our personal advice service 

MACHINES DELIVERED & SET UP 
IN YOUR HOME 

PHONE 01 460 8991 (9.30 - 5.30) 
ORPINGTON 26698 (Evenings) 

(CLOSED WEDNESDAY) 

ALL SOFT 
SECTORED 

BASF VERBATIM 
DATALIFE 

DYSAN 

SS/SD 

40 Track 
£16.00 

(1/X) - 
£20.00 
(104/1) 

SS/DD 

40 Track 
£17.00 

(1/D) 

£22.00 

(525-01) 
£23.00 

(104/ID) 

DS/DD 

40 Track - 
£29.00 

(550-01) - 

SS/QD 

80Track 
£28.00 

(1/96) 

£28.00 
(577-01) 

DS/QD 
80Track 

£34.00 
(2/96) 

£36.00 
(557-01) 

£42.00 
(204/2D) 

Our prices are per box of 10 disks and 

INCLUDES VAT & CARRIAGE. 

For urgent orders telephone with your 

credit card number. 

Please phone for quantity discounts. 

CDmPUTfl5DLVE ltd. 
8 Central Parade, SL Marks Hill, Surbiton. Surrey. Telephone 01-390 5135 

Open 9.30-ia30 Monday-Saturday. 

LARGEST COMPUTER CENTRE 

in 

MANCHESTER 
BBC, COMMODORE, MEMOTECH, SINCLAIR, 

SHARP, SANYO DEALERS 

C LANGUAGE 
The DeSmet C Package 

£125 + VAT 

COMPUTERS 
BBC Model B.£399 
Electron (Phone Availablity).£199 
Memotech 512 (Free Recorder).£315 
Memotech 500 (Free Recorder).£275 
Sharp 711 (Free Recorder).£249 
BBC with DFS.£469 
Sanyo 550.P0A 
Sanyo 555.P0A 

MONITORS 
Sanyo 12N Green.£90 
Sanyo Medium Clour.£229 
JVC medium colour.£185 
JVC High Colour.£272 
Microvitec Colour.£257 

PRINTERS 
Star Gemini 10X.£249 
Star Gemini 15X.£389 
Shinwa CP80 CTI.£228 
Jj<i 6’00 £449 
Olivetti JP101.£169 
Brother EP44.£239.95 
Brother HR15.P0A 

DISC DRIVES SW 
Opus Single 100K.£176 
Opus S-ngie 200K.£229.95 
Pace Single 100K.£171.95 
AMS 3".£229 
Other Opus/Pace/Cummana.POA 

Wide range of books, software (Educational software specialist). 
Showroom, demonstration facility. Prices include VAT, all items 

available mail order. Personal Export scheme. Add £8 p & p if mail 
order. 

M MIGHTY MICRO M 
SHERWOOD CENTRE 
268 WILMSLOW ROAD 

FALLOWFIELD, MANCHESTER 
TEL: 061-224 8117 

sinus ibm pc apricot 



FUN TO LEARN 

MONSTER 
MATHS FUN TO 

LEARN 

LOOK NO FURTHER FOR QUALITY 
EDUCATIONAL SOFTWARE 

..A good example of how educational software 
should be written (Home Computing Weekly) 
“...These programs are good fun. The competitive 
edge, the chattiness and the different challenges 
provided by each game all go to make up a sound 
program that will maintain children’s attention.” 
(Monster Maths) Educational Computing. 

ALL CASSETTES ARE WRITTEN BY AN 
EXPERIENCED TEACHER (WITH A DEGREE IN 
COMPUTER SCIENCE), AND FULLY ENDORSED 
BY OVER 100 SCHOOLS. ALL PROGRAMS ARE 
MENU-BASED FOR EASE OF USE AND TOTALLY 
USER FRIENDLY. 

ALL CASSETTES ARE ONLY £6.95 (inc VAT) 
EACH. 

FUN TO LEARN: General education for 6-12 year 
olds. Containing counting game, anagram word tester, 

calculator program, a spaceship hangman game and a 
code breaker program. (BBC B, Dragon 32, CBM 64). 

MONSTER MATHS: Arithmetic game for 8-14 year 
olds. Containing area estimation program, mental 
arithmetic game, tables tester, arithmetic drill 
practice and logical thought game with 9 levels of 
difficulty. (BBC B, Dragon 32) 

SCIENCE 1: Physics education for 11-16 year olds. 
All in high resolution graphics. Helps with Balance, 
Meters, Thermometers, Lenses and Mirrors. (BBC B, 
Electron) 

LASER LETTERS: Educational word games for 6-16 
year olds. Contains 3 separate 500 word vocabularies, 
with 6 spelling and word games including an arcade 

style spelling test, with 9 levels of difficulty. (BBC B). 

DEALERS! Phone us now 

on 01-514 4871 for our 

comprehensive catalogue 

AVAILABLE NOW AT ALL GOOD STOCKISTS (Selected titles available at W H Smith and larger branches of Boots) or by MAIL ORDER (send 
cheque/PO) from SHARDS SOFTWARE, 189 Eton Road, Ilford, Essex IG1 2UQ, or telephone through your Access/Visa order to 01-514 4871. 



>tarcafce presents 

sflUAGE ponn 
ATARI 

COMMODORE 
64" 

A truly remarkable depiction of life cycles in a 
freshwater environment. A semi-educational pro¬ 
gramme with high resolution graphics, crammed 
with thrills, spills and excitement, featuring: 

Amoeba (Rhizopoda); Hydra (Chlorohydra 
Viridissima); Dragonfly (Erythromma Najus); 

Bloodworm (Phylum Platyheminthes); Jellyfish 
(Craspedacusta Sowerbeii); Beetle Larva 

(Macroplea Leachi); Spider (Argyronata Aquatica); 
Water Fleas (Scapholeberis Mucronata); Bumble- 

Bee (Bombas Lapidarius); and our special guest star 

THE COMMON FROG 
(Rana Temporaria) 

Awesome... in its conception 
Brilliant... in its depiction 
Dynamic ... in its execution 

“Savage Pond is a real joy. A totally unique concept, well 
thought out and superbly programmed. Whilst a far cry from 
the usual arcade action it retains all of the excitement. It is an 
ideal family game and children and adults alike will marvel at 
the graphics and storyline ... you will not find such an original 
and compelling game anywhere else. Buy it and sit back 
knowing that one of the most original games ever programmed 
was written here in Britain.” — PAGE 6 — an Atari Users Magazine. 

DISTRIBUTED BY 

CENTRESOFT P.C.S. LIGHTNING CALLISTO TIGER 
(021-520 7591) (0254-691-211) (01-969 5255) (021-643 5102) (051-420 8888) 

IF IN 
DIFFICULTY 
RING OUR 
SUPERFAST 
CREDIT CARD 
SALES LINE: 

ASK YOUR 
LOCAL DEALER 

OR 
POST THIS 
COUPON 

051-487 0808 (24 hours) 

STARCADE SOFTWARE, 2 Elworthy Avenue, L26 7A A. j 

Please rush me. copies of SAVAGE POND suitable i 
for Atari/Commodore 64 (DISC/CASSETTE). J 
Please debit by Access Card (Delete as necessary.) j 

Number I I 1 TTTTTT I I I I I I X] j 
I 

I enclose Cheque/P.O. for £. J 
i 

Name . ■ 
i 

Address. | 
i 
i 



* capacity: 5000pcs/day 
* manufactured in PVC,Hytrel, 

Polyurethane, Edrathene, Nylon.... 
* all RAL colours 
* retracted length up to 2.50 m 
* standard or costum-built 

OEM ENQUIRIES WELCOME 
EXPL. MPIJ. DE BUCK B.V. 

manufacturer of TBS retractable cables 
Industriestr. 17, 5107 NC Dongen 
Netherlands 
tel. 01623—13129 tli. 5413B buck nl 

Data to your Commodore and 
music to raurears 

THE ROTRONICS DR2301 
AUDIO/DATA CASSETTE RECORDER 

• Why should you need two cassette 
recorders just because you are a 
Commodore user? 
• The ROTRONICS DR2301 has all the 
facilities you would expect of a quality 
audio recorder and also works perfectly 
with the VIC 20 and CBM 64 computers 
without any fiddly separate boxes or 
adaptors. Simply connect the DR2301 
directly with your Commodore computer 
via the lead supplied and you are ready to 
start. The built-in interface circuitry 
ensures that SAVEing and LOADing is 
completely reliable - even when using 
commercially produced software. 
The DR2301 also allows the computer 
to sense when the PLAY key has been 
depressed. 
• Additional features are auto-stop, tape 
counter, inbuilt microphone and 
foldaway carrying handle. The DR2301 is 
also compatible with the ZX81, Spectrum 

and many 
other popular 
home computers. 
• The DR2301 
power from the computer 
(Commodore only), mains adaptor 
(supplied) or internal batteries. 
Each unit carries a full 12 month 
guarantee. 
• All this at a price which is a lot less than 
you would pay for a dedicated data 
recorder-just £34.95 (p & p £2.00). Send 
your order form to (no stamp required): 

|»y SMT, FREEPOST, Greens Norton, 
3IVII Towcester, Northants. NN12 8BR 

audio/data recorder(s) at £36.95 (inc 
p & p) each. All prices inclusive of VAT. 
Please make cheques payable to SMT. 
Allow 28 days for delivery. 
Name__ 

Address_ 

358 PCW 



ADVERTISERS INDEX 



CHIP CHAT 

Submit your entry to 
PCW by 19 May. You 

could win £10! 
CLUES ACROSS 

Quote of the month from 
Nigel Searle, Sinclair 
Research's managing 
director,on Radio4'sChip 
Shopprogramme: 'People 
who waited a yearto buy 
their Spectrum got a better 
machine.' 'nuff said. 

★ ★ ★ 
Mr Slade of 

Gloucestershire phoned. 
Tmthinkingofreplacingmy 
car,'hesaid.'Where canl buy 
thecomputerised Daimler 
mentioned in March's 
ChipChat?'Wetold him, but 
not before asking what he did 
fora living. An international 
executive perhaps, ora Lord 
Mayor? Not exactly... Mr 
Slade's an undertaker. What 
on (or rather, under) earth 
does he want the computers 
for? 

★ ★ ★ 
Thousandsoffans regard 

The Hobbit as'the most 
exciting and challenging 
adventure avail able'—that's 
what Mel bourne House says. 
Inresponseto 
'overwhelming demand 
from fans' it's now produced 
A Guide to Playing The 
Hobbit. The word is that 
typing'Help'in any edition of 
the game purchased after 
April 84 will elicitthe prompt: 
'Buy the Guide, sucker!' 

★ ★ ★ 
Future Computers on the 

roleofan FX20inthenew 
Channel 4drama series 
Anything We Can Do: 'See 
howschoolteacher Helen 
and husband John, a printer, 
reactwhen computers come 
into their lives.'To say 
nothing of the kids. Real little 
characters, they are. 

★ ★ ★ 
The Lovesong of J Alfred 

Sinclaircouldbe: 'LO! REM; 
Letanguishbe...letitbe 
love; itfollows me.' Or 
perhaps:'May pain be his 
leather strap, and may it 
followa nasty barked pole.' 

These are justtwo of the 
millions (all rightthen,33)of 
entriesinourLatin 
La rfometer Laurel 
competition,all delivered 28 
daysafter publication of 
March ChipChat. The winner 
isthisrevealing(and 
futuristic) epitaph fora 
Spectrum: 'In loving 
memory of my Spectrum 
millions (that I lounge amid), 
here I go again, sweetie.' 
Special messageto Jeff Clark 
ofCheshire: Pleaseallow28 
days for delivery of your 
prize. 

This is a QL-free page 
PCW: QL? 
Sinclair: Nein, 
Danke! 

Trawlermen working 
deep-sea nets in Keston 
Ponds, Bromley hauled up 
two black boxes dripping 
with mud and slime. After a 
controlled explosion (the 
skipper had indigestion) the 
devices were identified as a 
pairofRML480Z micros. A 
brisk wash and brush up and 
one machine worked 
perfectly:theotheriswellon 
the road to recovery. So 
fbaf'swhatsoak-testing 
means. 

★ ★ ★ 
Thatchameleon ofthe 

computerwprldhas 
changed its name again. 
FormerlytheElan,then Flan, 
itisnowto be called the 
Enterprise. Hasthename 
been changed beforethe 
Flan goes stale or are they 
merely flanelling? All this, 
coupled with the legendary 
Sinclair delays, has inspired 
ustoannouncethe all-new 
ChipChat computer. We're 
not sure what it is, what it will 
becalledor,forthat matter, 
when itwill be available, but 
it'sthe machineyou've been 
waiting for. Send you r 
cheques now. 

1 A1, character-wise? (12) 
9 'Tuckrightintoabeer': 

popular statement with 
programmers! (5) 

10 AnxioustimeforNASA, 
though itusuallycomes to 
nothing (9) 

11 GiveclaimtoETand INTEL 
proceeds (7) 

12 Amarkedaidindatacapture 
forthe retail trade? (3,4) 

13 Wavesof CBfreaks? (8) 
15 There maybe a hitch atthe 

end of this walk-way... (5) 
17 ...andperhapsapirate's 

downfall attheendofthis (5) 
19 Everycenturyorso.the 

rescue of afilethought lost 
(8) 

22 HetellsaboutdeadKing(7) 
24 Writerthanks North East 

Gas(7) 
25 Saves up? Quitethe reverse 

(9) 
27 Solongasitavoidsmore 

repeats (5) 
28 Perhapsrudelyinferswhata 

good program should be 
(4-8) 

CLUES DOWN 
1 Forbidden fruits ofthe 

personal computer world? 
(6) 

2 Gameindicatorusefulfor 
data handling (7) 

3 Top-sellinggamethat 
ruined the picnic?3,6) 

4 'Mac' ofthe BBC, relatively 
speaking? (5) 

5 English-Greekcharacter— 
itwill nevergetoffthe 
ground(3) 

6 Makeaconnectionwiththis 
face (5) 

7 Rightboot'sdilapidated— 
that's the likes of Marvin for 
you! (6) 

8 Makeitgreenasawhole(7) 
12 Languagetheairline 

reprintedwithout 
correction (5) 

14 It'swrongtomixthethree 
R's with Old English (5) 

15 Achallengeforproblem 
solvers. (Enter,a VDU may 
comeofit!)(9) 

16 HowBBCMicrosgetfromA 
to B? (7) 

18 Admits'Hangman'feature 
lacks gravity (6) 

20 Wasnotpassive,beinga 
sortofared,etc.(7) 

21 Haveanothergameof 
'Othello', perhaps, afterthe 
engineer(6) 

23 Demonstrates bias in 
playing the arcade game (5) 

24 Model problem (5) 
26 Appearance of some 

Sinclairs (3) 

Two errors crept into the 

BLUDNERS 
BBC'Fred'listing in the 
March issue. In line 100,the 
dimensioning statement 
should have read'... 
M%(ME%)...',andin line 
1270 the second colon in the 
line should be removed 
(though this doesn't affect 
theoperationofthe . 

program). 
Incidentally, if you want 

Fredto present its 
deductions as it makes them, 
add in a newlineas follows: 
2645IFEQ=0THEN PRINT 
T$(A%);"";L$;"";T$(2). 

There's also a bug in BBC 
'Omniopoly'. When a player 

issenttojailfromthe bottom 
row ofthe board, the 
program crashes! Apologies 
to all who have fallen victim 
tothisbug—thesolution is 
toamendline2400toread: IF 
2%=41 ANDN%<32AND 
N%>11 ST=-1 ELSE ST=1. 
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For every 
business problem 

weVegota 
digital solution 

From the smallest to the largest application our 
knowledgeable staff will provide the most efficient 
and cost-effective solution from our comprehensive 
range of six computers, fifty makes of printer and 
several hundred software packages. 

Our leasing schemes save the burden of 
capital cost and our new interest-free credit plan 
offers even greater savings. 

Call us today for advice - or send for our 
price list. You will find the service you expect from a 
leading computer company. 

Digital Solutions Limited 
The Coach House, The Broadway, St Ives 
Cambs PE17 4BX 
Telephone Huntingdon (0480) 300728 
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the umbrella 
is free! 

218 & 220-226 Bishopsgate, London EC2M 4JS, Tel. 01-377 1200, Telex 8954665 ATT PCL 

MACINTOSH SEMINARS «i 
■ Please send available dates to:- ■ 
" Name....:.       ■ 

| Co...Phone No... .. | 

■ Address. .    _ 

® Post:- FREEPOST, Personal Computers, rn 220 Bishopsgate, London EC2M 4JS B 

To compliment your Macintosh, when yoi 
Personal Computers Ltd, we will give you not 
umbrellas! 

The first will protect you in the wet weather and the secona 
is the reason why 4,000 clients have purchased Personal 
Computers from us. Why? Because we provide our cus¬ 
tomers with sound advice and guidance, application soft¬ 
ware support, hardware maintenance, training and systems 
consultancy ... the other Personal Computer Umbrella! 

Lisa technology lives at the heart of Apple’s new Macintosh, 
technically that gives you, totally integrated software, win¬ 
dows, icons, pull down menus and mouse based control 
Macintosh is powered by the 32 bit state of the art MC68000 
processor. It comes complete with a 400k byte micro drive, 
high resolution screen all contained in an attractive unit that 
takes less space than your in tray ... it’s truly portable! 

Call Personal Computers now on 01-3771200, be amongst 
the first to see Macintosh and get your umbrellas! 


